Seagate Barracuda 7200,10 750GB Gigabyte i-RAM Sapphire Radeon X1900 GT Foxconn C51XEM2AA 
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"We Have What You're Looking For!" 

ify Online jakd the Monarch Challenge) 



or by phone: 
00-611-0875 

pal - Visa - Mastercard 
Discover - AM EX 



Give us 5 minutes and SAVE 

fyiOOs if not $1000s! 

Create & Save Quick Quotes! 

r-in pricing for up to 7 * 
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AMD Athlon™ 64 FX & X2 (Socket AM2) Combos free setup and testing on all combos; 



amd amd zske: .„&ggk„ jbbbb* ^jbs^ 




GigabyteGA.M51GM.S2G MS , K9N Neo . F 

AWin atwLTnTB m Y9 AMD Athlon™ 64 X2 

pJ£HSL% P™r4400><So C ke< A M2, 



MSI K9N Platinum 

Audio/GB-LAN/PCI-E/USB 
IEEE-1394/SATA3G/DDR2 

AMD Athlon™ 64X2 

processor 5000+ (Socket AM 2) 



Asus M2N32-SLI Deluxe 

nForce4 SLI Audio 
GB-LAN/IEEE-1394a 
PC1-E/SATA3G/DDR2 

AMD Athlon™ 64 FX-62 









AMD Athlon™ 64 FX - Ne 



AMD Opteron™ (939) Combos 







AsusA8R32-MVP 

Deluxe CrossFtre 

Audio/GB-LAN/IEEE-1394a 

PCI-E/SATA3G/DDR 

AMD Opteron™ 
processor 146(939) 



All Combos have a 15 day standard Monarch warranty 
(90 day, 6 mo., 1 , 2 and 3 year Monarch warranty options available 



MAPI ("Worn 



DFI NF4 SLI Infinity 

Audio/GB-LAN/IEEE-13§4 

PCI-E/SATA3G/DDR 

AMD Optreon™ 

processor 150 (939) 



MSI K8N NE04 Platinum 

Audio/GB-LAN/PCI-E/USB 

IEEE-1394/SATA/DDR 

AMD Opteron™ 

processor 165 (Dual Core $39} 



Asus A8N32-SL1 

Deluxe nForce4 SLI Audio 

GB-LAN/IEEE-1 394aPC«-E/SATA3G 

AMD Opteron™ 

processor 185 (Dual Core 939) 



AMD Opteron™ High-performance workstation solutions for today's demanding enterprise applications with room to grow 



AMD AMDZ1 

MM 

AthlonXZ Athlon 



AsusA8V-ESE 

VIA KBTB9D7VT8237R 
Audio/GB-LAN/PCI-E/SATA 

AMD Athlon™ 64 
processor 4000+ (939) 
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All Monarch Combos usually ship in only 2-4 business days! 



DFINF4lnfinitvnForce4 

Audio/GB-LAN/lEEE-1394 

PCI-E/SATA 

AMD Athlon™ 64X2 

processor 3B0Q+ (Dual Core 939) 



Gigabyte GA-K8N 

PRO-SLI NF4 SLI 

Audio/GB-LAN/PCI-EfLISB 
IEEE-1394bfSATA 

AMD Athlon™ 64X2 



Abit AN8-32X nForce4 

Audio/GB-LAN/USB 
IEEE-1394/PCI-E/SATA3G 
AMD Athlon™ 64X2 



processor 4400+ (Dual Core 939) processor 4800+ (Dual Core 939] 
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7 ULTRA EDITION 

with an upgrade ■ 
to AMD Athlon™ 64! 



FREE! FREE! FREE! 



Get Nero 7 Ultra Edition, a LIVESTRONG™ Wristband, 
i\ and a FREE GIFT when you upgrade to any AMD 939 or 
AMD Socket AM2 Combo, Barebone or System! 



AGE 
? EMPIRES 



•&- 



ENTER TO WIN 

1 of 8 AUTOGRAPHED 
LANCE ARMSTRONG 
JERSEYS!* 




Purchase any AMD Athlon™ 64/FX/X2/Opteron 
100 (939) bundle or Socket AM2 bundle from 
Monarch and get Nero 7 Ultra, choice of FREE GIFT 
and a LIVESTRONG™ wristband for helping Monarch 
support the battle against cancer. Monarch Compute 
and you can make a difference. 



^LIMITED TIMlT 

BONUS - AGE of/ 

EMPIRES 3 FREE 

with Select 

Configurations! 

ONLY WHILE 

^SUPPLIES LAS.T1 

gSee website ^ 

■for Details. 



ONLY MONARCH CAN DELIVER ALL THIS WITH YOUR UPGRADE! Get OVER $100 in 
FREE SOFTWARE, GIFTS and MORE - With any of these Combos, Barebones, or Systems! 



Educational and Government 
POs Welcome 



Schedule! 

Contract GS-35F-02Q2P ■ 
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AMD, the AMD Arrow logo, AMD Athlon, and combinations thereof, arc trademarks ol Advanced Micro Devices, Inc. All brands and product names are trademarks or registered trademarks of their respective companies. AMD model numbers indicate relative software performance among this AMD 
processor family. 'Enhanced virus Protection (£W| is only enabled by certain operating systems Including Ihe current versions of Microsoft?*) Windows® Linux Solaris and BSD Unix Aher property installing the appropriate operating system reSease users must enable the protection c' their applrallofls and 
associated files from Sutler oveirun attacks. Consult your OS documental™ for informal™ en enabling EW Contact yaw application software vendor for intormalion regarding use of the apptaatran m conjunction with EVP. AMD and its partners strangfly recc^.merd 1h3l users wnt/nue to use a third party anti-virus 
software as pan of their security strategy 






AMD Sempron™, Athlon™ 64/FX/X2, 
Opteron 100 Series (939 pinand Socket AM2) Barebones 

AMD Sempron™ - Redefining everyday computing. AMD Athlon™ 64 Processors feature AMD 64 Technology, Cool'n'Quiet™ 
Technology, HyperTransport™ Technology & Enhanced Virus Protection for the Microsoft® Windows® XP-SP2 



Enermax CA-3030-BS Midtower 

W/400W PS 

Gigabyte GA-M51GM-S2G Motherboard 
AMD Sempron™ Processor 3000+ 
(Socket AM2)^^ AA 



Starting @ 



$339 



Antec Performance TX1050B SOHO 
W/500W PS 



AMD Athlon" 64 X2 processor 4400+ 
(Socket AM2U ^* 
Starting @ s>OHif 



Mini Mid ATX USB Case 
W/300W PS 
sASN-VMnForce410 
) Athlon™ 64 processor 3200+ 

(939 pin) eooo 

Starting § ^>OOzf 

Antec Performance TX1050B SOHO 

W/500W PS 

Gigabyte GA-K8NSC-939 Motherboard 



Antec Sonata II Midtower 

W/450W PS 
DFI NF4 Infinity nForce4 
AMD Athlon™ 64 processor 3800+ 
(Socket AM2) 
Starting § $559 

Lian-Li V COOL PC-V1000 Plus 

W/535W SLI PS 

Asus M2N32-SLI Deluxe nForce4 SLI 
AMD Athlon™ 64 FX-62processor 
(Socket AM2) e 

Starting § $lOOD 



Antec SLK1650B ATX 2.0 Mid Tower 

W/350W PS 

DFI NF4 Infinity nForce4 
AMD Athlon™ 64 processor 4000+ 



(939 pin) 
Starting @ 



$475 






Gigabyte GA 



Pin) 
ting § 



$515 



Lian-Li PC-60B Plus 

W/550W SLI PS 

Asus A8N-SLI NForce4 SLI 
AMD Opteron™ processor 146 
(939 pin) CCOQ 
Starting § $D£U 

Thermaitake Shark VA7000SWA 

W/620W PS 
Asus A8N-SLI Premium nForce4 SLI 
AMD Opteron™ processor 165 
(939 pin) CPOC 
Starting @ $U£D 



Asus VENTO Red 3600 TA360 

w/535W SLI PS 

DFI Lan Party UT nForce4 SLI-DR 

Aim A»UI An TM CLA VI n - AAA » A » jMAAx 



(9 s 3 t %@$f869 

Sunbeamtech Transformer ATX Mid -Tower 

W/520W PS 

MSI K8N SLI-F Motherboard 
AMD Opteron™ processor 152 
(939 pin) QQiC 
Starting § OO I O 

Cooler Master CM Stacker RC-830-SSN1 

W/650WSLIPS 
DFI LANPARTY UT CFX3200-DR crowFin. 
AMD Opteron™ processor 185 
(939 pin)_ <*,«**- 
Starting § £i095 




Monarch Barebones include: case, motherboard, CPU w/fan, and Set-up and testing by AMD 
Certified Technicians - All for only $45.00! - Usually ships in ONLY 4-7 business days! 
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AMD Athlon™ 64 Socket AM2 Retail Box CPUs 

AMD Athlon™ 64 3500+ $203.00 
AMD Athlon™ 64 3800+ 5284.00 

AMD Athlon™ 64 X2* Socket AM2 Retail CPUs 

AMD Athlon™ 64 X2 3800+ $297.00 
AMD Athlon™ 64 X2 4000+ $321.00 
AMD Athlon™ 64 X2 4200+ $357.00 
AMD Athlon™ 64 X2 4400+ $460.00 
AMD Athlon™ 64 X2 4600+ $547.00 
AMD Athlon™ 64 X2 4800+ $632.00 
AMD Athlon™ 64 X2 5000+ $682.00 
AMD Athlon™ 64 FX-62 $1011.00 

AMD Opteron™ Dual Core 
OEM CPUs {939 pin) r 

AMD Opteron™ 165 1.6GHz $331.00 
AMD Opteron™ 170 2.0GHz $402.00 
AMD Opteron™ 175 2,2GHz $514.00 
AMD Opteron™ 180 2.4GHz $707.00 
AMD Opteron™ 185 2.6GHz $1134.00 
AMD Opteron™ OEM CPUs (939 pin) 
AMD Opteron™ 146 2.0GHz $213.00 
AMD Opteron™ 14S 2.2GHz $261.00 
AMD Opteron™ 150 2.4GHz $331.00 
AMD Opteron™ 152 2.6GHz $716.00 
AMD Opteron™ 154 2.8GHi $910.00 



Components and Upgrades 



1000s of In-Stock Components! 
FREE SHIPPING on 100s of items 
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190025 


Western Digital 
Raptor X 150 GB 


100379 


EVGA Geforce 


Cooler Master CM Stacker 810 


7900 GT KO 256MB 


6 MB Cache SATA 10K 


RC-810-SKN1 E-ATX 


GDDR3/PCI E/HDTV Out 


1500AHFD). Clear Cover 


Full-Tower, No PS (Black) 


Dual-DVI-DL 


$299.89 


$139,97 


(Retail Box) 

$599.00 



CORSAIR 

Monarch Systems feature 
Award-winning Corsair Memory 



150945 
Seagate Barracuda 

750 GB 7200 RPM 

16MB Cache SATA 3 G 

$520.00 



100335 

Cooler Master 

Praetorian 730 Aluminum 

Mid-Tower Case w.'No PS 

(RC-730) (Black) 

$139.00 



190978 

ATI (HIS) Radeon X1 900 

lceQ3 512MB GDDR3 

PCI E.AVIVO,'Dual-DVI-DL 

(Retail Bex) 

$469.69 



I 140122 

1 GB (2 pes 512) 2 GB (2 pes 1GB) 

DDR2 (533) DDR2 (533) 

PC-4200 Corsair PC2-4200 Corsair 

(VS1GBKIT533D2) (VS2GBKIT533D2) 

$56.62 $159.62 



Online price leader for Corsair modules! 



.. Microsoft® Windows® XP* SP2 - CooTnVui 



nero 

| 7 ULTRA EDITION 



ONLY MONARCH CAN DELIVER ALL THIS WITH YOUR UPGRADE! 

Nero 7 Ultra Edition, Livestrong Wristband, Lance Armstrong Contest Entry 

& FREE GIFTS! Along with the best parts, prices, service and support in the industry! 




GRaPHICS BY 



viTi 



for air accessories. 



Ask for Part #: S0962 

AVAILABLE COMPONENTS: 

Choice of Case and Power Supply 

Choice of name-brand Motherboard 

Choice of AMD Athlon"" 64/FX/X2 Socket AM2 

- includes heatsink and fan 
Choice of name-brand memory 
Up to 3 name-brand Hard Drives, with 

optionai RAID setup (1 or Q) 
Up to 2 name-brand Optical Drives 

from CD-ROM upto Dual-Layer DVD Writes 
Choice of Floppy Drive 
Choice of ATI PCI-E graphics card 
Choice of name-brand sound card 
Network options from no 
Choice of OS including Microsoft winaows 

XP Home T Professional, and Media Center 
Industry Standard Upgradable 
Full line of peripherals and accessories 
1 or 3 year warranties available 

24/7 on-site service available 



Dominate the competition 
with your dream rig! 
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$439! \ 
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CrossFire™ - Multi-GPU: 



Unite and Dominate 



Divide and Conquer 



Render and Rule 



Now and Future 
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Visual Velocity is Speed, 

Performance and Sharp 

Image Quality 

Prepare for the future of games with 
the Radeon® XI 900— the fastest con- 
sumer 3D graphics processor on the 
planet With its ultra-threaded engine 
and unparalleled shader performance, 
the Radeon X1900 delivers maximum 
graphical detail at excellent frame 
rates. Go beyond games with Avivo™ 
technology to watch stunning HD video 
and view digital photos in vibrant 
detail with over 1 billion colors. 



MONARCH IS PROUD 
TO FEATURE GRAPHICS 
BY ATI IN OUR FULL LINE 
OF ADVERSARY® GAMING 
DESKTOP SYSTEMS 




Keyboard, monitor, and speakers 

available seperately * see website 

for all accessories. 



Ask for Part #: 90662 

SELECTED COMPONENTS; 

Antec Sonata II Piano Black Quiet Mid Tower 

w/450W Power Supply 
Gigabyte GA-M51GM-S2G Motherboard 
AMD Athlon™ 64 3500+ (Socket AM2) 

- includes AMD Certified neatsink 
1 GB (2 pes 512) DDR2 (533) PC2-4200 

- Patriot Signature (PSD21G533K) 
Western Digital Caviar SE 160 GB SATA3G 

8MB Cache 7200 RPM (WD1600JS) 
NEC ND-3550A 16X Dual Layer DVD+RW 
• ATI (Connect3D) Radeon X1B00 XT 

256MB GDDR3iPCI-ElTV-Qut!DVt-DL 
Optional choice of Microsoft Windows OS 
Industry Standard Upgradable 
USB Ports on front of case 
1 or 3 year warranties available 
24/7 on-sit# service available 



ONLY $tf4£>! 

Monarch Adversary™ Crossfire Edition 

fSlcffim rioclrlTiri Ask for Part #: 80777 

ViUblUll UcbKlUU AVAILABLE COMPONENTS: 

■ rhni/>fl rtf faca and Dnuiar Snnnlv 
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Keyboard, monitor, and speakers 

available seperately ■ see website 

for all accessories. 

Experience the power of ATI's 
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if AMD Athlon™ 64FXfl(2 
tes heatsink and fan 



optional RAID setup (1 or 0} 
Up to 2 name-brand Optical Drives 

from CD-ROM upto Dual-Layer DVD Writ 
Choice of Floppy Drive 
ATI Radeon® X1900 CrossFire™ Card with 

optional second card for dual CPU rendt 
Choice of name-brand sound card 
Network options from modem to wireless 
Choice of OS including Microsoft Windows 

XP Home, Professional, and Media Center 
Industry Standard Upgradable 
Fult line of peripherals and accessories 
1 or 3 year warranties available 

24/7 on-site service available 



take your gaming to new heights!! 
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$569! 




"The Hornet is loaded with features, making 
this a solid all around PC, and as the gaming 
benchmarks will attest, a great gaming 

System." - Darren Pofkowshi, 

Graphics Editor at Tom's Hardware Guide 



/ITi, 



www.tomshardware.com 




KICK 
ASS 
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Computer Games 
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Selected Athlon™ 64IFXIX2I Opteron 100 Barebones! 

See website for complete selections available 
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NEW CAMO 
VINYL WRAPS! 



Monarch Hornet Pro u-ATX (Black) 
w/Enermax EG285SX-VB(W)SFMA Micro / 
270W Power Supply 
Gigabyte GA-K8N51GMF-9 nF4 MB 
AMD Athlon™ 64 processor 3500+ 



Monarch Hornet Pro u-ATX (Silver) 

w/Enermax EG285SX-VB(W)SFMA Micro 

270W Power Supply 
MSI RS482M4-ILD ATI RS482 
AMD Athlon™ 64 processor 3700+ 



$479 



Starting § J)#/? 

Monarch Hornet Pro u-ATX (Silver) 
w/Topower TOP350FX Micro ATX 350W PS 
MSI RS482M4-ILD ATI RS482 
AMD Opteron™ processor 165 (939 dual-core) 



Starting @ 



$639 
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Starting i 



$689 



Monarch Hornet Pro u-ATX (Indigo) 
w/Topcwer TOP350FX ATX 12V 350W PS 
MSI RS482M4-ILD ATI RS482 
AMD Athlon™ 64 FX-60 processor 

Starting @ $l36B 



ALSO AVAILABLE IN 6 CUSTOM COLORS 
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ONLY MONARCH CAN DELIVER ALL THIS WITH YOUR UPGRADE! 

Nero 7 Ultra Edition, Livestrong Wristband, Lance Armstrong Contest Entry 
& FREE GIFTS! Along with the best parts, prices, service and support in the industry! 
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ONLY MONARCH CAN DELIVER ALL THIS WITH YOUR UPGRADEI 

Nero 7 Ultra, Livestrong Wristband, Jersey Contest and choice of FREE GIFT - 
Along with the best parts, prices, service and support in the industry! 
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To RAID Or Not To RAID 

Is The Payoff Worth The Effort On The Desktop? 



[— o RAID Workshop 

O O Four Array Types Built To Order 
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Before You RAID 

Answers, Insights & Advice For Common Pitfalls 
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CORRECTIONS: 



On page 7 of the June issue, we erroneously 
included a product blurb on the ThinkGeek.com 
Wireless Extension Cord, a "product" that was in 
fact an April Fools' Day gag and does not exist. 
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Strange stats and other oddball 
items from computing's periphery 
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Editor's Note 



Some of the really cool stuff we've been looking forward to in PC hard- 
ware this year is finally starting to arrive. As you've probably seen and 
heard, AMD's new socket AM2 platform is officially out now (check out 
our reviews of the FX-62 and the X2 5000+ in the Heavy Gear section), and 
Intel's Conroe CPUs will be here very soon, as well. 

These launches are fun because they go beyond the clock speed bumps and 
the other incremental changes we get throughout the year; what we're seeing 
now are some pretty significant changes in fundamental CPU and/or chipset 
architectures. And even if the effects of some of these changes aren't fully 
apparent today, in many cases — such as AMD's move to DDR2 — they are a 
foundation for far more dramatic things to come. 

In the meantime, though, there are other things to consider, such as the pros 
and cons of a RAID config for your particular situation. RAID is one of those 
things that some folks do just for fun or to kick the tires a bit, while some take 
it far more seriously. Whatever your stance on RAID, you probably know that 
if you ask 10 people for an opinion on it, you'll likely get 10 dramatically dif- 
ferent answers. This month we present a few of those viewpoints for those of 
you who may still be on the bubble about imple- 
menting RAID (or who just enjoy a good 
tech debate), as well as detailed setup 
descriptions for four RAID build types. 
We've even put together a few pages' worth 
of Q&A that will hopefully address some of 
your questions before you start a RAID 
project, helping you avoid common snags 
and making the process go more smoothly. 

Elsewhere in the issue, check out our 
takes on three Intel-compatible 
motherboards (page 19), take a peek 
under the hood of UEFI (page 48), 
and see how five boot manager apps 
fared in our comparison (page 74). 
While you're here, make sure you check 
in with our columnists this month. 
(Especially The Saint on page 15, who's 
even crankier than usual.) 

That's all I have for now, so enjoy, and 
drop us a line. 
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Chris Trumble, Publication Editor, CPU 
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Take the latest AMD and Intel motherboards to the limit with Corsair's highest performance 2GB memory yet. Our latest SLI-Ready memory 
unleashes system performance at an incredible 1066MHz, bringing a new competitive edge to serious gamers and enthusiasts. 



Featuring Enhanced Performance Profiles (EPP) 



Working together, industry leaders Corsair and NVIDIA have rethought and enhanced the JEDEC Serial Presence Detect (SPD) to simplify the 
overclocking process, while ensuring platform and component compatibility. The result: compatible motherboards can now read and take 
advantage of added performance capabilities and information. That brings turn-key ease to overclocking beginners and provides a solid 
base/recovery point, as well as unparalleled control, for expert overclockers. 



The World's Most Awarded Memory 



Corsair is consistently the most highly awarded memory in industry publications and review sites worldwide. Put Corsair innovation, 
performance and reliability to work for you. Choose from a wide variety of speed, latency, size and style options. 
For more information visit www.corsairmemory.com. 
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What's Happening Hard 



ware 



Compiled by Steve Smith 




You have until Nov. 17 to 
save those pennies (all 59,900 
of them) to nab the fully equipped 
version of Sony's PS3. 



The PS3 Is Coming: Watch Your Wallet 

This Christmas, Sony raises the entry level for next-gen console play by a couple 
hundred dollars. Long awaited and formally announced at May's E3, the PS3 
will come in two pricey tiers: a $499, 20GB model and a $599, 60GB 
version that also includes built-in Wi-Fi connectivity and HDMI 
output port. Sony believes that with a BD (Blu-ray Disc) hi-def 
drive and Cell processor onboard, the PS3 may actually be 
underpriced, according to an aside made to the Japanese 
press by President Ken Kutaragi. Perhaps the most 
intriguing piece of the PS3 is the motion-sensing 
Bluetooth controller. The new dual-analog stick can 
detect six degrees of hand movement (side to side, front to 
back, and lifting up or down). So now our PS3 games should 
know when we throw our controller against a wall in utter frustration? A 



A 3D Mouse In The House 

Like the hunt for extraterrestrial life, the search for the per- 
fect FPS peripheral is eternal. At this year's E3, the forth- 
coming $79.99 Sandio Technology Game O' mouse 
promised "six degrees of freedom." Hoping to dispense 
with the classic WASD directional keys, the Game O' puts 
a joystick-like movement controller on the top and sides of 

the unit to control 
The 3D Game 0' mouse hopes to make movement tasks, 
FPS gameplay one-handed at last. pitching and twist 

maneuvers ordinarily 
placed on keyboards, 
while the standard 
mouse movements handle 
typical facing and clicking 
tasks. Sounds cool, and 
this might yet work for 
some gamers, but a 
few who tried the 
prototype at E3 
came away dis- 
oriented by try- 
ing to do it all 
with one hand. 
"Your head just 
explodes. It's a ter- 
rible thing," said 
ArsTechnica. corn's 
Ben Kuchera. And, of 
course, the idea in a 
shooter is to make the other 
guy's head explode. A 




Sennheiser's Sweaty Buds 

We know this is gross, but the reality of MP3 players is that 
the earbuds don't hold up well to athletic activity. Cushions 
get soaked or even shorted out with sweat, and the poorly 
contoured buds always drop out. Our new favorite answer to 
this very real real-world dilemma is Sennheiser's MX 75 Sport 
phones. Their rubberized sleeves and unique "twist- to-fit" 
anchors keep these bright and clear phones safely in the outer 
ear and resist rain and sweat. The kit even includes anchors of 
various sizes to accommodate any ear shape. A 




No more falling 
buds with 
Sennheiser's 
new MP3 
phones that 
"twist-to-fit" 
your ear canal. 
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Meet The New Boss, 
Same As The Old Boss 

Alienware seems determined to prove that despite new ownership 
by buttoned-down Dell, its tech specs remain out of this world. 
Unveiled at E3, the 19-inch Aurora mALX portable pushes the def- 
inition of "laptop" to new limits. Dual Nvidia GeForce Go 7900 
GPUs drive this monster display with some help from the AMD 
Turion 64 Mobile at its core. And if you feel limited by standard 
notebook hard drives, then you can string together two SATA 
drives for up to 240GB of storage. But why stop there when you 
also get next-gen Wi-Fi in the form of Airgo's integrated MIMO 
wireless chipset, which is capable of Ethernet-like speeds. And this 
is a true alien monster: It crushes your lap at 1 5 pounds and eats 
your wallet with a starting price of $4,499. A 



Alienware's new 
mALX monster 
portable will smash 
your quadriceps and 
strip your wallet 
before you 
even pop 
open the 
massive 
19-inch LCD. 




Hardware Mole 



Broadband At I OOmph 

Although we don't recommend driving at high speeds while trying to traverse the 
Internet, Omniwav Mobile ( www.omniwav.com ) says that you could do this with the 
WAAV CM3 Cellular Router ($379). Designed as a router for your car, the WAAV con- 
nects to 3G cellular networks and makes the bandwidth available for up to 50 people (for 
really big cars, no doubt) via Ethernet or Wi-Fi. When stationary, the unit can distribute 
broadband up to 300 feet, but Omniwav Mobile also says it works in a car traveling at 
up to 1 OOmph. We thought talking on the cell phone while driving was unsafe. A 

A Traffic Cop For Home Networks 

The mushrooming home network market is now sprouting its own class of peripher- 
als. The Linksys Network Optimizer claims to cure the hiccups and bandwidth-shar- 
ing problems that plague online gaming and VoIP connections. The $69.99 model 
OGV200 is about the size of a deck of cards and sits between the broadband modem 
and your router. There's no manual setup, says Linksys. The device automatically dis- 
tinguishes time-sensitive data streams such as digital phone calls and online game 
action and gives them top priority in the stream. A 



Is Pre-802. 1 1 n Premature? 

Even as Linksys, Netgear, and Belkin sell routers and wireless network cards based 
on a mere draft of the eventual 802.1 In Wi-Fi specs, that standard remains uncer- 
tain. The IEEE committee assigned to ratify such things failed to move the current 
802.1 In spec forward for final approval. All of those pre-802. 1 In routers already 
in the field may have been launched prematurely, critics warn. As no one knows 
for sure what shape the final 802.1 In spec will take, it's increasingly unclear 
whether a firmware upgrade will make the pre-802. 1 In routers truly 802.1 In 
compatible, let alone interoperable. A 




WAAV CM3 should keep everyone in 
your vehicle wirelessly connected at 
up to 1 OOmph. 




Linksys' new network traffic optimizer 
promises to reduce lag and burps for 
high-priority data streams. 

We love the tricked-out antennae on 
the new wireless routers and cards 
based on the "draft" of the 802.1 1 n 
standard, but will this pre-802. 1 1 n 
hardware really be up to the final spec? 
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IntellaSy s Debuts A 24-Processor Chip Array 

IntellaSys, a startup in Cupertino, Calif., has launched a new family of 
chips dubbed SEAforth (Scalable Embedded Array; SEAforth-24A and 
SEAforth-24B). There are 24 processors on a single SEAforth chip, with 
each one of the processors capable of executing 1 billion instructions per 
second. The company says the chip dissipates only 150 milliwatts of power 
in a typical application. IntellaSys also says manufacturers can use the chips in 
a wide range of applications in which performance-per-watt metrics matter. 
The company is hoping to target embedded wireless and portable applications, 
says CEO Chet Brown. The SEAforth-24 processor will debut in the fourth quar 
ter of 2006 at $19.95 per 1,000-unit quantities. ▲ 



ARM Launches Cortex-R4 Processor 

Fo r Next-Generation Low-Power Electronics 

ARM unveiled its Cortex-R4 processor at the Spring Processor Forum 2006, seeking to 
widen its scope with embedded devices. Already the architecture of choice for many mobile 
phones, ARM hopes to expand its reach to high-performance, low-power applications with 
this new chip. The company configured the chip to fit applications such as wireless and car 
applications, hard disk drives, and printers, among others. The processor also has the 
Thumb-2 instruction set, which enables it to replace two separate processors in 3G cell 
phones. ARM says the chip is currently available 
for licensing and has several lead licensees for the 
chip, including Broadcom. A 




ARM 



Watching The Chips Fall 

Here is pricing information for AMD and Intel CPUs. 



'Retail price 

** Manufacturer's price per 1,000 units 

Other current prices, if indicated, are lowest OEM prices 

available through Pricegrabber.com 



CPU 


Released 


Original 
price 


Last month's 
price 


Current 
price 


AMD Athlon 64 FX-60 


1/10/2006 


$999** 


$1,011 


$934 


AMD Athlon 64 X2 Dual-Core 3800+ 


8/1/2005 


$354** 


$287 


$291 


AMD Athlon 64 X2 Dual-Core 4200+ energy efficient 


5/16/2006 


$417** 


N/A 


$417** 


AMD Athlon 64 X2 Dual-Core 4200+ 


5/31/2005 


$537** 


$347 


$350 


AMD Athlon 64 X2 Dual-Core 4400+ energy efficient 


5/16/2006 


$514** 


N/A 


$514** 


AMD Athlon 64 X2 Dual-Core 4400+ 


5/31/2005 


$581** 


$447 


$456 


AMD Athlon 64 X2 Dual-Core 4600+ energy efficient 


5/16/2006 


$601** 


N/A 


$601** 


AMD Athlon 64 X2 Dual-Core 4600+ 


5/31/2005 


$803** 


$543 


$539 


AMD Athlon 64 X2 Dual-Core 4800+ energy efficient 


5/16/2006 


$671** 


N/A 


$671** 


Intel Pentium Processor Extreme Edition 955 3.46GHz dual core 


12/27/2005 


$999** 


$1,018 


$1,008 


Intel Pentium 4 631 3Ghz 2MB cache 800MHz FSB 65nm 


12/27/2005 


$178** 


$174* 


$149* 


Intel Pentium 4 641 3.2GHz 2MB cache 800MHz FSB 65nm 


12/27/2005 


$218** 


$216* 


$207* 


Intel Pentium 4 651 3.4GHz 2MB cache 800MHz FSB 65nm 


12/27/2005 


$273** 


$272* 


$269* 


Intel Pentium 4 660 3.6GHz 2MB cache 800MHz FSB 90nm 


2/21/2005 


$605** 


$329* 


$329* 


Intel Pentium 4 661 3.6GHz 2MB cache 800MHz FSB 65nm 


12/27/2005 


$401** 


$400* 


$400* 


Intel Pentium 4 670 3.8GHz 2MB cache 800MHz FSB 90nm 


5/26/2005 


$849** 


$603* 


$610* 


Intel Pentium D 820 2.8GHz dual-core 2MB cache 800MHz FSB 90nm 


5/26/2005 


$241** 


$197* 


$171* 


Intel Pentium D 830 3GHz dual-core 2MB cache 800MHz FSB 90nm 


5/26/2005 


$316** 


$254* 


$260* 


Intel Pentium D 840 3.2GHz dual-core 2MB cache 800MHz FSB 90nm 


5/26/2005 


$530** 


$341* 


$345* 


Intel Pentium D 920 2.8GHz dual-core 2MB 800MHz FSB 65nm 


12/27/2005 


$241** 


$229* 


$203* 


Intel Pentium D 930 3GHz dual-core 2MB 800MHz FSB 65nm 


12/27/2005 


$316** 


$317* 


$200* 


Intel Pentium D 940 3.2GHz dual-core 2MB 800MHz FSB 65nm 


12/27/2005 


$423** 


$421* 


$262* 



Transmeta 
Creates New 
Efficeon Chip For 
My stery User 

Transmeta seems to be mak- 
ing good on its plans to create 
custom microprocessors for 
hardware customers who want 
low-power technology. The 
company said last year it had 
30 engineers working with 
Microsoft on a secret project. 
Now the Santa Clara, Calif., 
chip-design company says it 
has created a new low-power 
version of its Efficeon micro- 
processor for an unnamed 
user. (Analysts believe the 
chip will be part of a future 
Microsoft handheld system.) 
CTO David Ditzel says that 
the chip consumes less than 1 
watt when operating at 
700MHz (or consumes less 
than 4 watts when operating 
at 1.5 GHz). Ditzel also 
showed Quake running on 
the chip at the recent Spring 
Processor Forum 2006. Ditzel 
says that Transmeta is happy 
with its project with Micro- 
soft and has no plans to com- 
pete directly with Intel. A 



Intel Pentium D 950 3.2GHz dual-core 2MB 800MHz FSB 65nm 



12/27/2005 



$637** 



$625* 



$341* 



10 July 2006 / www.computerpoweruser.com 



What's Ha 



net 




Warner Bros. Movies The BitTorrent Way 

In a move that's sure to encourage other Hollywood studios to put their films 

online, Warner Bros, has announced that it will supply its movies and TV shows 

online via P2P technology at BitTorrent.com. The 

two companies joined forces in May, but an 

exact launch date for the service wasn't 

set at the time of this writing. Also, 

the cost of downloading movies 

and TV shows hasn't been 

announced, but several news 

sources estimate that it could cost 

about $ 1 to download a single TV 

episode and about the cost of a 

DVD to download a full-length 

movie. Downloading a Warner Bros, film 

obviously won't be as fast as downloading 

music from BitTorrent's Web site, but the more 

people that download a film, the faster you'll be able to 

download it. If you do decide to download a Warner Bros, flick from BitTorrent, 

you'll be able to burn it to a DVD; however, films will only play on the computer 

from which they are downloaded, and they won't play on home DVD players. If 

you're the type who needs instant gratification and likes to watch movies anywhere, 

then this movie/P2P combo might not appeal to you. A 

Yahoo! Spruces Up The OP Home Page 

Yahoo! has cleaned up its home page and is letting users test out the beta version 
( yahoo.com/preview ) before it becomes the company's default home page. The 
new page combines user-friendly features to help users search fast (tabs), find 
"real" answers from "real" people (Yahoo! Answers), instantly check out email, 
listen to Launchcast stations, get instant messages and local weather (Personal 
Assistant), and much more. (And, like MSN.com, you can choose the color of 
your Yahoo! Web page.) Yahoo! isn't the first portal to renovate its Web page. 
MSN, Google, and Ask.com have all recently undergone changes to make their 
portals less clutter-filled and more user-friendly. A 

And The Breakout 

Of The Year Award Goes To . . . 

Webby Award: "The international award honoring excellence in Web design, cre- 
ativity, and functionality." Although the Webby Award winners were announced 
back in May, the winners weren't scheduled to celebrate until June 12. This year 
there were 65 award categories (the most ever), and several 
well-known sites won awards, such as Google (for Google 
Earth and Google Maps), the WashingtonPost.com, and 
MySpace.com (Breakout Of The Year). Standouts included 
NPR, which received six nominations and won four awards. 
To check out a list of all winners, go to www.webbyawards 
.com/webbys/current.php?season=10 . ▲ 





Site 
Seeing 

Better Than 
Subservient Chicken? 

Back in 2004 Web surfers were introduced 
to Burger King's Subservient Chicken; a 
creepy-looking chicken willing to do almost 
anything you typed in the Web site's com- 
mand field. In 2006 Web surfers get to 
make Pjotro ( www.pjotro.com ), in his 
green, musical suit, dance to a song they 
create. (You can 
even download 
this song to your 
cell.) If you're 
tired of the boring 
chicken, visit 
Pjotro's Web 
site, create some 
music, and make 
the man dance. A 

Combine 
Technology & Nature 

Are you interested in exploring the "sym- 
biosis between nature and technology"? 
Then check out EcoGeek ( www.ecogeek 
.org ) where you can find all the ecogeeky 
information you crave. For instance, learn 
more about the latest ecogeek fashions at 
the Ethical Fashion Show in October. Not 
interested in fashion? Check out the posts 
about the latest organic energy drink or 
Scuderi's new "Air-Hybrid" engine. A 

"The Prada 

Of Online Video" 

Online video Web sites have been all the 
rage this year. So why not add one more to 
the mix? Arik Czerniak, CEO of Metacafe 
.com, says the site is the "Prada of online 
video," because you'll see only the "best" 
videos on the site. We've watched videos on 
Metacafe.com (for testing purposes, natu- 
rally), and we're happy to report that it was 
a fantastic way to procrastinate. A 
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Your Scratch Pad Gets Trippy 

Picasa we understand. Google Earth we get. But in its latest soft- 
ware release, SketchUp, we weren't sure at first why the world's 
biggest search engine was giving us a free 3D-design application. 
Oh, who cares? Google's recent acquisition of @Last Software 
has resulted in this terrific download that lets any doofus with a 
mouse (that would be us) build, texture, and shadow 3D models 
in minutes. It's like CAD meets Play-Doh: The intuitive tools 
push and pull objects into all manner of shapes and dimensions. 
The lighting tools even set appropriate shadows for any time and 
date. Finally, you can insert your SketchUp models directly into 
Google Earth. Now you can make virtual 3D worlds, while 
Google conquers the real one. A 




/ 




m 


Create *^ 
Edit H 
In Model 










► 


..... ^. . ,., ; 


A* 




flijBI 









Google's latest offbeat thingamabob is a 3D-modeling 
program for the rest of us. 



You think the PS 3 is expensive? Wait 
until you see the new economy of episod- 
ic game distribution. Ritual Entertain- 
ment is selling its SiN shooter in nine 
"episodes." Each four- to six-hour chunk 
of FPS action is a self-contained four- to 
six-hour storyline available via Valve's 
Steam download service for $19.95 
apiece. If you like shorter gameplay at a 
bargain price, this seems like a good deal. 
But what if you get hooked? Run the sim- 
ple math: $179.55 to play all SiN epi- 
sodes. Expect more of same, as many 
game companies see in connected Xbox 
360s and PS3s an excellent opportunity 
to issue video games much like serialized 
TV shows, by the episode but for a fee. A 






I 



IfciS 






* a q 



-*■!»© * % * 



Video Studio 10 is among the first video-editing suites to transcode 
and transfer video projects to your portable devices. 

Edit Once, Send Everywhere 

Video is the new audio, with footage now going to PSPs, 
iPods, and phones — let alone to home theaters. It may be 
time to upgrade that old suite that came with your DVD 
burner. One option, VideoStudio 10 Plus from Ulead and 
InterVideo, pulls video from HD sources, splices and dices, 
and then spits it out in MPEG-4 format directly to your 
iPod or PSP. To manage CPU overhead with HD, a Smart 
Proxy feature converts those massive data streams to lower- 
res files for editing purposes and then applies those edits to 
the HD stream in the output stage. VideoStudio 10 Plus 
($99.99) has all the bells 
and whistles for 
advanced users, while 
the standard version 
($69.99) is more 
streamlined and clear 
for Mom and Dad. A 
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Software 
Shorts 

Opera Mini Takes An Encore 

The Opera Mini mobile browser gets a 2.0 upgrade and is still 
free if you point your Java-enabled phone to mini.opera.com . 
This version feels to us even faster than the first at rendering 
standard Web pages into navigable handset format. Bookmarks 
now get shortcut keys, the browser is skinnable, and you can 
assign multiple engines to query from the search box. Although 
the feature was a bit dodgy when we tested it, Opera 2.0 is sup- 
posed to let certain phones download images and MP3 files. 
Regardless, Opera Mini 2.0 is one of those must-try marvels. A 

Play Along With Your MP3s 

We don't usually get too excited about the 1 l r version of any pro- 
gram, let alone an audio editor, but the new Magix Music Maker 1 1 
deluxe boasts one unique and cool feature we haven't seen before. Its 
Harmony Agent analyzes an existing music track to find the chords in 
a song. Guitar players know what that means. Now you can upload 
any song from your digital library and see the chords flash in a video 
window in order to play along. A 



Faster and with more 
search options, Opera Mini 
2.0 shrinks the Web down 
to handheld size. 



MUSIC 
MAKER 




Just A Little iTunes Envy, Ya Think? 

With its bulbous buttons, cleaner interface, and a much more visual approach to organizing 
a music library, Microsoft finally gets serious about taking on iTunes with its beta release of 
Windows Media Player 1 1 . You can also make the MTV Urge digital music service WMP 
11 's music store. We were happy to see WMP 1 1 find and catalog almost every piece of 
audio on our hard drive, including Napster and Audible purchases (no iTunes, so far as we 
can tell), and pull down album art automatically. The synchronization with remote devices 
is much improved, and WMP 1 1 even passed music on to our iPod. Keep in mind that you 
can't uninstall WMP 11; you have to do a System Restore to a Restore Point WMP 1 1 
makes before installation in order to back out to WMP 10. A 



Mariana, 
Mariana Vista 

As predicable as security 
holes in Internet Explor- 
er, Vista is likely to suffer 
more delays, according 
to several industry ana- 
lysts. Gartner pundits say 
the pace of test version 
releases suggest that a 
March or June 2007 
Vista launch is more 
likely than the January 
2007 date Microsoft 
claims. Microsoft insists 
that it's on course to 
make its deadline, with 
the release of Vista for 
business customers 
planned for November 
and a consumer launch 
in early 2007. A 






Windows Vista 

Analysts and Microsoft differ 
over whether Vista will appear 
as expected in early 2007. 



BIOS Upgrades Available Online compiled b y Steve smith 

Before you send another motherboard to the landfill, consider upgrading the BIOS and giving your PC a new lease on life. 
Here are a few recently released upgrades. Readers can check out www.cpumag.com/cpujul06/bios to see our entire upgrade list. 



Motherboard 


1 Date Available 


1 URL 1 


Abit Fatality AN8SLI 


2/13/2006 


www.abit-usa.com/downloads/downloads.php?file=/downloads/bios/an8/an820.zip 


AOpen i975Xa-YDG 


4/24/2006 


download.aopen.com.tw/Download.aspx?RecNo=10763&Product=Motherboards&Model=i975Xa 
-YDG&Type=BIOS&DownSize=532. 1 &f ileU RL=pub%2fbios%2f i975xa-ydg%2fwica1 3.zip&Section=8&DL=yes 


ECS K8M800-M2 


4/18/2006 


www.ecs.com.tw/ECSWeb/Downloads/ProductsDetail_Download.aspx? 
CategorylD=1&Typeid=22&detailid=555&DetailName=Bios&DetailDesc=K8M800-M2&MenulD=35&LanlD=9 


MSI K8N Neo4-FX 


4/17/2006 


download.msi.com.tw/support/bos_exe/mbd_bios/71 25v35.zip 


Shuttle SD11G5 


3/24/2006 


ftp://ftp.shuttle.com/BIOS/sd1 1g5/sd1 1s00l.bin 
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Want to go to the front 
lines of the next-gen DVD 
format wars? Pick your 
side, geek soldiers. If 
you're fighting for the 
BD (Blu-ray Disc) team, 
you could find a new job 
at Panasonic as Media 
Production Specialist, We 
don't know how many 
people are out there who 
know BD well enough to 
actually program the 
titles, but the company 
says it wants you if you 
do, especially if you code 
Java/SQL/HTML well. You 
will get your hands dirty 
creating BD menu navi- 
gation flows, which 
surely becomes an issue 
when you have 50 GB or 
40GB of storage space to 
play with. 

Or, if you don't want to 
play favorites but have a 
broad range of software 
programming and engi- 
neering skills, then work 
for one of the chipmak- 
ers that may power both 
standards, Broadcom 
needs someone with an 
extensive C background 
who can help design its 
next-gen SoC for both HD 
DVD and BD, Your team 
will write the firmware 
for copy protection and 
high-speed graphics, 
among other things. 




Number of HD DVD movie 

titles available on the day the j 
first players launched in the 




Residential VoIP subscribers in 



the United States [EDD5 


to ED 10] 




Subscribers 

[in millions] 


% of broadband 
housaholds 


2005 


5.2 m 


12.3% 


2006 


9.6 


1B.B% 


£007 


15.1 


25% 


200B 


20.7 
EBB* 


29% 


2009 


' 34.2% 


2010 


32.6 


38.5% 



VoIP Goes Off The Hook 

VoIP phone services are 
growing so fast that 
eMarketer predicts 
almost 40% of all broad- 
band households will 
hang up on their tradi- 
tional phone companies 
and go VoIP by 2010. 

Source: eMarketer 



Girls Got Game 

According to the Consumer Electronics 
Association, a much higher percentage of 
young, adult women now play video 
games than men. How could that be? 
Ever see a soccer mom glom onto 
Bejeweled or dive into a session of 
EA's monstrously popular Pogo.com? 
Casual gaming is at least as addic 
five as Project Gotham Racing. 

65% 

Percentage of women 25 to 34 
who play electronic games 

35% 

Percentage of men 25 to 34 who play 
electronic games 




14 July 2006 / www.computerpoweruser.com 



The Saint 



Monkeys Banging 
On Keyboards 



by Alex St. John 



I don't even know whete to begin this month. 

I detect a great disturbance in the collective 
stupidity of the universe and its conspiring to 
screw up my PC. It began when my now-jacked- 
up Dell XPS laptop caught a virus, despite the 
fact that I was running both Symantec and 
Windows Defender on it. Neither of these appli- 
cations, which never seem to shut up when I'm 
trying to use my computer for everyday applica- 
tions, had any helpful pop-up warning dialogs 
for me when a bug called PipasA came calling. 
The PipasA virus was actually more helpful in 
that it politely informed me that it had invaded 
my computer and recommended Stopzilla for all 
my antispyware needs. I briefly considered trying 
it . . . before downloading PC Tools. PC Tools' 
only value-add was to try to install a Google 
Toolbar on my machine before proceeding to 
lock up my computer. 

I found a variety of tools at Microsoft.com 
that promised to fix my machine, including 
some destined to ship with Vista, but none of 
them identified the virus or any of the four 
adware products it installed. This leads one to 
wonder: If Microsoft can't even identify a virus, 
how can it possibly know how to make a secure 
OS? I later determined that the virus I had was 
over a year old and was well-documented on 
the Internet, so nobody has any excuses for 
missing it. Finally I called out the big guns. As 
I've mentioned in previous columns, using 
Spybot-S&D is a little like using hydrochloric 
acid to remove a spot on your clothing; it rids 
you of the spot and a good deal of the fabric. 
Spybot-S&D identified eight common, harm- 
less applications I use frequently as spyware, 
including several video games from my own 
company, but at least it caught PipasA 
( forums.spybot.info/showthread.php?t=2113) . 
Of course, after Spybot-S&D did its "drive-by 
cleaning" of my computer, it took several hours 
to reinstall the legitimate applications it had 
clipped in the process. 

Now that my computer is finally "clean," I 
can go back to writing sunny, optimistic col- 
umns about all the wonderful new features of 



the upcoming Vista OS. For example, according 
to Microsoft, Vista has a new memory manager 
to facilitate booting its own fat ass faster. And it 
requires DirectX 9 graphics cards just to run its 
own bloated new UI. I can't wait to see pixel- 
shaded 3D security warning dialogs! 

The press asks me all the time why Vista is 
so late. I had a thoughtful, well-considered 
answer to that question from my days at 
Microsoft back in the 1990s, but now I think 
it just takes that long for monkeys banging 
randomly on keyboards to create an OS. 

I seem to be getting an unusually large 
amount of spam email while writing this col- 
umn. It appears that Windows Update has 
helpfully decided to reboot my home mail serv- 
er while I am away in the process of installing a 
"critical security update," thereby breaking my 
spam blocker. Unfortunately I can't get through 
the hotel firewall to restart it, so I'm stuck with 
the spam until I get home. Perhaps Microsoft 
has released a patch that prevents the year-old 
PipasA virus from invading my computer. 

I should be so lucky; Microsoft lost a patent 
lawsuit last year and as part of the remedy has 
released a patch to break all clickable ActiveX 
controls in the browser, including many Flash 
applications. This is the second time in my 
recollection that Microsoft has used the 
update service to deliberately install software 
on trusting users' computers that breaks func- 
tionality to solve its own legal woes. The first 
time was breaking MS Java support back in 
2003. Of course, my favorite Windows update 
releases are the ones where Microsoft just 
breaks things for no productive purpose in the 
name of security, as in WinXP Service Pack 2. 

I really look forward to these monthly oppor- 
tunities to share my wisdom and experience with 
all of CPUs readers. I don't think of this as a col- 
umn so much as a giant group therapy session. 

Meanwhile, my little friend PipasA is back 
with a great offer on Viagra. Apparently 
Windows Restore backed it up for me before 
Spybot-S&D could fully eliminate it. 

Many thanks to PipasA for making this 
month's column possible. A 




Alex St. John was one of the 
founding creators of Microsoft s 
DirectX techno log)/. He is the 
subject of the book "Renegades 
Of The Empire " about the 
creation of DirectX and 
Chromeffects, an early effort by 
Microsoft to create a multi- 
media browser. Today Alex 
is president and CEO of 
WildTangent, Inc., a technolo- 
gy company devoted to deliver- 
ing CD-ROM quality enter- 
tainment content over the Web. 
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You don't know how your neighbor does it. 
Everywhere he drives that funny little car he winds 
up throwing an ad hoc tailgate party with new friends. 
You, on the other hand, can't seem to meet anybody. 
Perhaps if you turned off your wall-sized TV and went 
outside, you'd get invited over. 



Panasonic Digital Wall 

A wall in your home could ironically become your window to 
the world. Panasonic's System Soken lab designed and an out- 
side vendor built this 220-inch projected touchscreen at the 
Panasonic Center in Tokyo. It turns an entire wall into a TV, 
Web browser, email client, and music center. Details are slim 
and availability not even that. Still, check out the large video at 
www.akihabaranews.com . The demonstrator lady shows off 
the Wall's cool interface features, "dragging" a jazz playlist 
from a virtual bookshelf and changing the music's equalization 
with a wave of her fingers. If a mere 103 inches can satisfy 
you, look up Panasonic's unnamed and unpriced plasma 
(www.panasonic.com) . It should be available by year's end. A 
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by Marty Sems 

Scion FUSE 

It's gangsta chic for tuner teens: the FUSE concept coupe 
from Scion ( www.scion.com ). It's mostly the media station 
in front of the passenger seat that concerns us here. Twin 
10. 5 -inch displays offer movies and video games, Wi-Fi, 
and IM. Like a jet the FUSE is a drive-by-wire vehicle. 
Unlike a jet you can program the head- and fog lamps to 
change colors which, along with the flashy LED turn sig- 
nals on the rims, may help you attract a mate, the state 
patrol, and/or a school of walleye. The FUSE unfolds into 
a party platform when you trip an infrared sensor on the 
rear bumper. This drops the tailgate to make a bench while 
the stereo throbs. There's even a removable drink cooler in 
the console. Potential pricing: "affordable." 

InPhase Technologies HDS-300R 

We've followed it for years, and now it's about to debut. 
Before year's end, InPhase will finally bring its holographic 
disc storage system to market ( www.inphase-technologies 
.com ). You may know that there are two 2D recording layers 
at different depths in a dual-layer DVD; however, a 1.5mm- 
thick holographic disc has a single recording layer that can 
store data in three dimensions using interference patterns 
from a pair of lasers. Each $120 Tapestry disc can hold up to 
300GB with a data-transfer rate of about 20MBps. Initially, 
the media will come in 5.25-inch MO-style cartridges for 
compatibility with autoloading library systems, although 
spokesman Chris Pfaff says, "The technology can be used in 
any form factor, whether postage-stamp-sized media or smart 
cards." The $15,000 HDS-300R drive is intended for 
WORM archive duty in the enterprise, medical, broadcast- 
ing, and government markets. Bare disc and RW media will 
follow as the technology trickles down to the mainstream. 
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Intel's New 

(intej) 



975X 



Arrives 



But How Does It Stack Up? 



Time was when a new motherboard 
chipset was something worth cele- 
brating. Each new release intro- 
duced a laundry list of new technologies 
and support for new generations of 
processors. These days new chipset releas- 
es have become so common, you may not 
even notice them. Intel first introduced its 
LGA 775 socket and PCI Express support 
with its 915 and 925X chipsets in June 
of 2004. By November the 925XE took 
over the enthusiast market and added 
1,066MHz FSB speeds. In June of 2005, 
two new chipsets, the 945 and 955X, 
appeared. In November 2005 the 975X 
followed enabling the use of dual PCI-E 
video cards. I'll examine two 975X boards 
in this roundup: the Asus P5WD2-E 
Premium and the Foxconn 975X7 AA- 
8EKRS2H to see how they compare. 
Then, to make things a little more inter- 
esting, I'll take a look at the Asus P5N32- 
SLI, which features Nvidia's nForce4 xl6 
SLI Intel Edition chipset. 

Test Systems 

Although both the Intel 975X and the 
Nvidia nForce4 xl6 SLI Intel Edition 
support dual PCI-E graphics cards, they 
do so via different standards. The 975X 
uses ATI's CrossFire but not Nvidia's SLI 
standard, whereas the nForce4 SLI xl6 
Intel Edition doesn't play nice with ATI's 
CrossFire. In order to get a more accurate 
comparison of these boards, I decided to 
forgo dual PCI-E graphics and opt for a 
single Nvidia GeForce 4 6800 Ultra with 
256MB of video memory. 

I selected Intel's Pentium Extreme 
Edition 955 for my test processor. This 
dual-core processor runs Intel's 65nm 



Presler core and has a couple of additional 
enhancements over the older Smithfield 
cores, as well. Presler doubles the amount 
of L2 cache per core to 2MB (for a total 
4MB of L2 cache) and it brings back 
the 1,066MHz FSB. The increase to a 
1,066MHz FSB wasn't particularly im- 
pressive when paired with single-core 
processors, but the increased FSB may 
prove helpful when used in conjunction 
with dual-core processors. 

Rounding out my test system is 1GB 
of OCZ DDR2-667 memory (broken 
down into two 512MB sticks of memory 
for dual-channel performance). A 74GB 
10,000rpm Western Digital Raptor hard 
drive provided storage for my test system. 

How I Tested 

Before beginning my testing, I was sure 
to install the latest drivers and BIOS 
updates. I took the chipset drivers directly 
from Intel and Nvidia and downloaded 
the BIOS and additional hardware drivers 
directly from the manufacturer. 

Once my system was ready to go, I ran 
both 3DMark06 and PCMark05 to gauge 
performance. Although 3DMark06 pro- 
vides an excellent measure of the sys- 
tem's gaming performance, PCMark05 
breaks down component scores nicely 
to show a board's partic- 
ular strengths and weak- 
nesses. Finally, to further 
gauge the system's gam- 
ing performance, I ran 
timedemos in Far Cry 
1.33, Quake 4 1.2, and 
F.E.A.R. 1.04. I ran 
each timedemo three 
times and recorded 



scores from the third run only. I increased 
most game settings to the highest possible 
values with the exception of antialiasing, 
which I turned off. I ran both Far Cry and 
Quake 4 at 1,280 x 1,024 while setting 
F.E.A.R. to the maximum 1,280 x 960. In 
Far Cry I ran two very different timedemos. 
The Research demo limits itself to a single 
large room and usually provides the highest 
possible frame rates, while the Training 
demo takes you through multiple rooms 
and outdoor environments. 

After recording my scores using the 
motherboard's default settings, I in- 
creased the clock speed to see just how 
far I could push each board. I used 
3DMark06 to check for system stability 
any time I successfully booted Windows 
with an overclocked system. I then reran 
my complete suite of tests at the fastest 
stable speed I could achieve. 

Intel 975X 

As I mentioned earlier, Intel's 975X 
replaces the company's 955X chipset in 
the enthusiast market. In most ways, the 
975X is very similar to the 95 5X. Both 
chipsets offer 533MHz, 800MHz, and 
1,066MHz FSB compatibility and both 
accommodate Intel's latest processors 
(including the 955 Extreme Edition). 



Test System Specifications 



Processo 



ntel Pentium Extreme Edition 955 (Presler) 
1GB OCZ DDR2-667 (2x51 2MB) 
Gigabyte GeForce 6800 Ultra (256MB DDR3) 
80GB, 10,000rpm Western Digital Raptor 
Antec TruePower 2.0 (550W) 
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Both chipsets include support for up to 
8GB of ECC or non-ECC DDR2. 

The biggest difference between the two 
chipsets lies in their support for dual PCI- 
E video cards. Like Nvidia's initial 
nForce4 SLI Intel Edition, the 975X pro- 
vides a maximum of 1 6 lanes for graphics 
regardless of the number of cards installed. 

Asus P5WD2-E Premium 

We looked at the 955X-based Asus 
P5WD2 Premium last year for the PC 
Modder 2. 1 special issue and came away 
impressed (page 60). That board did partic- 
ularly well running Doom 3 and Half-Life 
2 at the time. The new 975X-based Asus 
P5WD2-E Premium replaces the older 
P5WD2 Premium at the high- 
end of the spectrum and, like its 
predecessor, posts some impres- 
sive performance numbers. 

As I mentioned earlier, one 
big feature separating the 975X 
from the older 95 5X is support 
for dual PCI-E xl6 video slots. Again, the 
975X currently supports ATI's CrossFire 
standard for dual video cards. The added 
PCI-E xl6 slot required Asus to reconfig- 
ure the expansion slots on the P5WD2-E 
Premium. You'll find a PCI-E xl slot 
above the primary PCI-E xl6 video slot 
and a PCI-E x4 slot beneath the primary 
video slot. The second PCI-E xl6 slot sits 
below the PCI-E x4 slot. Three PCI slots 
fill out the expansion options. 

On the southbridge is Intel's ICH7R, 
which supports RAID 0, 1, 5, and 10 



across four SATA II ports. A Marvel 6141 
allows for four additional SATA II ports, 
one of which can be external (you cannot 
use the fourth Marvell SATA port when 
using the external port). Both the ICH7R 
and the Marvell 6141 support a single 
IDE channel. The Marvell SATA and 
IDE connectors are located below the 
Intel ICH7R equivalents. 

Marvell also provides two 8053 Giga- 
bit LAN controllers. A Realtek ALC- 
882M codec provides the 8-channel 
high-definition audio. You'll find both 
optical and coaxial digital audio outputs 
on the rear I/O panel along with four 
USB 2.0 ports. Three included brackets 
provide additional connectivity options. 



SATA ports are located conveniently in the 
lower-right portion of the board. My other 
boards placed the SATA port linked to the 
external port above the expansion slots. 
The area around the socket is relatively free 
of obstruction so most third-party heat- 
sinks should work properly. 

Unfortunately, larger PCI-E video 
cards may interfere with some of the Intel 
SATA ports if you install them in the sec- 
ondary video slot. The CMOS battery is 
also located between the primary and sec- 
ondary video card slots. Luckily, the Clear 
CMOS jumper is easily accessible even 
with two video cards installed so you 
shouldn't need ready access to the CMOS 
battery. If you install two video cards (or 



The Asus P5WD2-E Premium, like its predecessor, 
posts some impressive performance numbers. 



One bracket includes a game port and 
two additional USB ports while two other 
brackets provide a 9-pin serial port and an 
IEEE 1394 connector. The TI 1394 con- 
troller can accommodate an additional 
1394a connector on your case, as well. 

Layout 

As with almost any board, the P5WD2- 
E Premium has a few layout glitches, but 
overall I much preferred its configuration 
to those of the other boards. In addition to 
supporting more SATA ports, the Marvell 



even a single video card with a large 
heatsink), you'll block access to the sole 
PCI-E x4 slot that's located between the 
primary and secondary video slots. You'll 
also lose access to one of the two PCI 
slots when running dual video cards. 

Performance 

Because I used newer benchmarks, I 
can't compare scores from the P5WD2-E 
to the scores CPU received from the 
P5WD2 a year ago, but I did see some 
familiar patterns. Like the P5WD2, the 
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P5WD2-E posted the strongest frame 
rates of any of the boards in this roundup. 
I also got some impressive 3DMark06 
scores. PCMark05 scores, on the other 
hand, were somewhat mixed. 

The 3172 3DMark06 score was the best 
overall 3DMark06 score posted and 135 
points better than the next closest score. 
The P5WD2-E, however, couldn't quite 
keep up with the Foxconn 975X7AA when 
it came to PCMark05. The P5WD2-E 
managed a 5845 overall PCMark05 score, 
which was still better than the 5429 score 
posted by the P5N32-SLI Deluxe. PC- 
Mark05 component scores were mixed. 
The 6043 CPU score was the lowest 
PCMark05 CPU score I recorded as was 
the 4630 Memory score and the 
4273 HDD score. The 5547 
Graphics score, however, was the 
best default score recorded. 

The P5WD2-E garnered de- 
cent frame rates in game bench- 
marks. In Far Cry it managed 
119.53fps in a run through the Research 
map and 95.88 while running through the 
Training map. Training frame rates were a 
little lower than those from the Foxconn 
975X7AA but the Research results were 
some of the best I saw. Quake 4 frame 
rates were slightly better than the P5N32- 
SLI Deluxe, but not by less than 2fps. The 
P5WD2-E handled F.E.A.R. better than 
any other board, posting 34fps. 

The P5N32-SLI Deluxe has several 
more overclocking options for more 
advanced users, but the P5WD2-E 



handles increased clock speeds fairly well, 
although it seemed my processor had a 
hard time keeping up. I managed to get 
the FSB speed up to 300MHz, which 
brought the processor's clock speed up to 
3.9GHz. The board reached these speeds 
rather easily, although I did have to bump 
up voltages a bit. At this speed, I got mixed 
results that were less impressive than my 
stock scores (all things considered). Sure, 
my 3D-Mark06 score was up, but only to 
a modest 3203. My PCMark05 overall 
score also saw a modest improvement to 
5871. Despite the modest increase in 
PCMark05 scores, I saw dramatic increases 
in PC-Mark05 component scores. My 
CPU score increased dramatically to 6800 



rates fell to 48.8fps. I was unable to get 
frame rates in F.E.A.R. at this speed. 

Foxconn 975X7AA-8EKRS2H 

Foxconn sports a rather unique model 
naming scheme that, once you're familiar 
with it, tells you exactly what capabilities 
a given board has by the combination of 
numbers and letters that follow the dash. 
This particular board, for instance, sup- 
ports 8-channel audio (8), Fire Wire 1394 
(E), integrated Gigabit Ethernet (K), inte- 
grated RAID (R), SATA (S), and DDR2 
(2). The scheme easily conveys the board- 
's features, but it does make for a rather 
long name. To save trees, I'll be referring 
to this board as the 975X7AA. 



_L 



The 
dual 



Foxconn supports up to 6GB of 

-channel DDR2 memory across the four memory slots. 



while my Memory score increased more 
than 500 points to 5153. My Graphics 
score also saw a decent increase from 
5547 to 5721. As always, the HDD score 
remained relatively unchanged. 

The increase in FSB speed, however, 
didn't translate into better gaming perfor- 
mance. Frame rates in Far Cry and Quake 
4 dropped significantly and F.E.A.R. con- 
sistently crashed the system. Far Cry 
Research frame rates fell to 97.04fps and 
Training frame rates fell to a disappoint- 
ing 22.64fps. Meanwhile, Quake 4 frame 



As you can guess from the model name, 
this board uses Intel's brand-new 975X 
chipset on the northbridge, which provides 
the 1,066MHz FSB my dual-core Pentium 
Extreme Edition 955 processor requires. The 
board supports up to 6GB of dual-channel 
DDR2 memory across the four memory 
slots. Unlike in the past, Intel's new Flex 
Memory Technology lets you stick different 
capacity memory modules in the slots and 
still utilize dual-channel memory. 

Perhaps the first things to jump out at 
you on this board are its two PCI-E xl6 
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slots. As I mentioned earlier, the 975X is 
compatible with ATI's CrossFire technolo- 
gy but not yet compatible with Nvidia's 
SLI standard. As with Nvidia's nForce4 SLI 
Intel Edition, only 16 PCI-E lanes are avail- 
able for video cards, so the number of avail- 
able PCI-E lanes decreases to eight per card 
with two video cards installed. Two PCI-E 
xl slots are available; although, my GeForce 
4 6800 Ultra completely blocked 
one of the PCI xl slots. Installing 
a video card in the second PCI-E 
xl6 slot will likely block access to 
one of the two PCI slots. 

On the southbridge you'll 
find Intel's ICH7R, which sup- 
ports RAID 0, 1, 5, and 10 on four SATA 
II ports, as well as Intel's Matrix technolo- 
gy, which lets you run RAID 1+0 on just 
two hard drives. A second Silicon Image 
3132 controller provides two additional 
SATA II ports. One port is mounted 
above the expansion slots and the other 
located on the rear I/O panel for external 
SATA storage devices. 

The Realtek ALC882 High-Definition 
audio codec provides 8-channel surround 
sound; you'll find both coaxial and optical 
digital audio output on the rear I/O panel. 
Two Marvell 88E8053 Gigabit Ethernet 
controllers provide network connectivity. 
You'll also find four USB 2.0 ports and 
one IEEE 1394 port on the rear I/O panel. 

Layout 

With video cards becoming larger and 
requiring larger heatsinks, laying out a 



motherboard's expansion slots isn't always 
easy, so I can forgive the blocked PCI-E 
xl slot below the primary PCI-E xl6 
video slot. Aside from blocking some 
expansion ports, the layout was pretty 
decent. The 8-pin ATX 12V connector is 
a bit close to the CPU socket and might 
cause some issues with large third-party 
heatsinks, but in most cases you should be 



P5WD2-E (but then again, who buys a 
board based on hard drive performance?). 

The 975X7AA fared much better in 
my timedemos. The 975X7 AA posted 
120.03fps in the Far Cry Research demo 
and 92.3 lfps in the Far Cry Training 
demo. The 975X7 AA really shined in 
Quake 4 where its 69.3fps was the best 
score posted by any board in this bunch. 



Nvidia's nForce4 SLI Intel Edition 

includes the necessary MCH that Intel processors require. 



t 



OK. The placement of the internal 
Silicon Image SATA II port isn't ideal as 
you'll have to run a SATA cable across the 
motherboard, but this is a fairly standard 
position on motherboards that incorpo- 
rate an external SATA connector. 

Performance 

The 975X7AA couldn't quite keep up 
with the P5WD2-E; it managed just a 
3004 3DMark06 score — the lowest of the 
bunch. PCMark05 scores were slightly 
more competitive. The overall PCMark05 
score of 5729 was close to the P5WD2-E 
and better than the P5N32-SLI I looked at 
next. PCMark05 component scores were 
more disappointing. The 975X7AA posted 
a 6000 CPU score and a 4589 Memory 
score. The 5332 Graphics score was also 
disappointing while the 4310 HDD score 
was actually slightly better than the 



I had good success overclocking the 
975X7 AA up to a point. I was able to 
boot into Windows with a 300MHz FSB. 
Increasing the FSB to 325MHz, however, 
proved problematic. At that speed, the 
board refused to POST. Despite resetting 
the CMOS several times (using both the 
Clear CMOS jumper and the removing 
the battery), the system still refused to 
POST and I was unable to complete my 
test suite on this board. 

Nvidia nForce4 xl6 SLI Intel Edition 



Nvidia also has a relatively new chipset 
available. The nForce4 SLI xl6 Intel 
Edition is very similar to the older 
nForce4 SLI Intel Edition, except that it 
includes an nForce4 SLI chip on both the 
northbridge and southbridge. The result is 
support for 40 PCI-E lanes and the ability 
to devote 32 total PCI-E lanes for video. 




Motherboard 



Manufacturer 

Model 

Northbridge 

Southbridge 

Audio 

Ethernet 

PCI-E x16 

PCI-E x4 

PCI-E x1 

PCI 

Additional storage 

3132 

BIOS 

Chipset driver 

Video driver 



Asus 

P5N32-SLI Deluxe 

Nvidia nForce4 SLI Intel Edition 

Nvidia nForce4 SLI 

Realtek ALC850 (8-channel audio) 

Dual Gigabit Ethernet 

2 

1 

2 

2 

1 external/1 intenernal via Silicon Image 

0310 

4.5.0.0 

84.21 
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Adding a second card increases the num- 
ber of lanes used for video from 16 to 32. 
The nForce4 SLI xl6 Intel Edition is 
compatible with FSB speeds from 400 to 
1,066MHz, and with support for 4GB 
memory modules allows for a total sys- 
tem memory of up to 16GB, twice as 
much as you can use with Intel's 975X. 
The new chipset also officially supports 
the Extreme Edition 955, something that 
can't be said for Nvidia's older nForce4 
SLI Intel Edition. 

Asus P5N5 2-SLI Deluxe 

Nvidia's original nForce4 chipset only 
supports 20 PCI-E lanes. As a result, the 
system can only spare 1 6 lanes for graph- 
ics, regardless of the number of PCI-E 
video cards you install. Typically, when 
you go to SLI, the number of available 
lanes per card gets reduced by half. 
Nvidia's new nForce4 SLI xl6 Intel 
Edition changes all that. 

This chipset uses a standard Nvidia 
nForce4 SLI Intel Edition chipset on the 
northbridge. As you know, AMD inte- 
grates its MCH directly onto its proces- 
sors while Intel implements its MCH on 
the northbridge. Nvidia's nForce4 SLI 
Intel Edition includes the necessary 
MCH that Intel processors require. 
There's no need for an MCH on the 
southbridge, so Nvidia uses a standard 
nForce4 SLI chipset on the southbridge. 
The result is 40 available PCI lanes, 32 
lanes of which are available for graphics. 
As a result, both video cards can utilize 
16 PCI-E lanes. 

Aside from the extra PCI-E lanes, the 
nForce4 SLI xl6 Intel Edition has all the 
features I've come to expect from an Intel 
chipset. You get FSB speeds of 1,066MHz, 
800MHz, and 533MHz and up to 16GB 
of dual-channel DDR2 memory. Intel's 
latest chipsets include Flex Memory Tech- 
nology that lets users install different 
capacity memory modules and still take 
advantage of dual-channel memory. Nvidia 
doesn't offer the same feature, but most 
enthusiasts are probably using identical 
memory modules in their dual-channel 
systems, anyway. 

The Asus P5N32-SLI Deluxe board I 
tested here includes Nvidia's nForce4 SLI 



xl6 Intel Edition chipset. In addition to all 
the stuff mentioned above, it also supports 
two Ultra DMA IDE slots and four SATA 
II ports. NVRAID enables RAID 1, 0+1, 
5, and JBOD on the SATA drives. An 
additional Silicon Image 3132 SATA con- 
troller provides one internal SATA port 
mounted above the upper-most PCI-E xl6 
slot and an external SATA port on the rear 
I/O panel. The external SATA port is the 
reason for the inconveniently located inter- 
nal Silicon Image connector. The Silicon 
Image 3132 supports RAID and 1. 

Asus opted for the Realtek ALC850 
audio codec, which provides 8-channel sur- 
round-sound audio. The board sports one 
coaxial and one optical audio output on the 
rear I/O panel along with the six standard 
speaker jacks. There are also two Gigabit 
Ethernet ports on the rear I/O panel. The 
integrated Gigabit Ethernet controller on 
the nForce4 SLI chipset mounted on the 
southbridge controls one port and a Marvel 
88E8053 Gigabit Ethernet controller gov- 
erns the second port. 

Layout 

With video cards constantly getting larg- 
er and manufacturers squeezing ever more 
features into high-end boards, real estate is 
at a premium and there are bound to be a 
few conflicts. Nonetheless, Asus has done a 
decent job of arranging this board's compo- 
nents. You can easily add or remove memo- 
ry modules with a video card installed. If 
you're running in SLI mode, the second 
card may interfere with the primary SATA 
port. I recommend connecting your hard 
drive before installing the second video 
card. The second card may also block 
access to the Clear CMOS jumper making 
things a little difficult on overclockers. It's 
also going to be very difficult to use the 
PCI-E x4 slot with two cards installed. 

Performance 

Performance scores from the P5N32- 
SLI were a bit mixed. 3DMark06 came in 
with an overall score of 3019, which was 
well off the pace set by the P5WD2-E. 
While the board's 5429 PCMark05 score 
was the lowest score posted, PCMark05 
component scores appeared quite strong. 
The 6097 was the best stock CPU score 



as was the 4751 Memory score. The 5361 
Graphics score was slightly below that of 
the P5WD2-E and may be the reason 
why the P5N32-SLI fell a bit short in 
3DMark06. The 4533 HDD score was 
significantly faster than the 975X7AA. 

Gaming frame rates were strong and 
competitive. The P5N32-SLI managed 
120.20fps during the Far Cry Research 
demo and 91.49fps in the Training demo. 
At 63.1fps, the P5N32-SLI posted the 
lowest Quake 4 frame rates of any of the 
boards, but it's not off by much. F.E.A.R. 
frame rates were also a little low at 31fps. 

Overclocking proved to be a little 
tougher than with the other boards. I man- 
aged to get the FSB up to 280MHz result- 
ing in a processor speed of 3.64GHz. At 
these speeds, I managed a slight 3DMark06 
improvement (a 17 point increase). Despite 
its low overall PCMark05 score at stock 
speeds and not quite overclocking as high 
as the P5WD2-E, the P5N32-SLI still 
managed to post the highest overall PC- 
Mark05 score (5980). Component scores 
were less impressive. The 6407 CPU score 
was strong, but far from the 6800 posted 
by the P5WD2-E. The 4829 Memory 
score was strong, but the 5416 Graphics 
score was still lower than the P5WD2-E's 
stock Graphics score. The 4535 HDD 
score was still very good, but changed 
slightly with the overclock. 

Far Cry frame rates fell with the in- 
creased speed. The Research demo yielded 
1 12.1 lfps and the Training demo managed 
just 86.46fps. Quake 4 scores, however, did 
show improvement. At 64.8fps, the 
P5N32-SLI was just shy of tying the best 
Quake 4 frame rate. The increased speed 
gave me an extra lfps in F.E.A.R. 

Overall 

Although the Asus P5WD2-E Premium 
provided the most overall punch, the 
Foxconn 975X7AA fell a little behind the 
Asus P5N32-SLI. As a result, it's difficult 
to say definitively whether the 975X is any 
better than Nvidia's nForce4 xl6 SLI Intel 
Edition. In the end, your decision might 
come down to whether you're an ATI or 
Nvidia fan. A 

by Chad Denton 
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Get Some (En)closure 

Drive Accessories For Cooling & Accessibility 



n lieu of installing hard drives into 
their cases in standard internal drive 
cages, many enthusiasts and power 
users prefer to sheath them in drive 
enclosures first in an effort to keep the 
drives cool and make them easier to 
remove. Some hard drive enclosures fea- 
ture heatsinks and/or cooling fans to 
keep unusually warm running drives, 
such as Western Digital's 10,000rpm 
Raptors, cool. And because they have 
removable cartridges, they make in- 
stalling and uninstalling drives from a 
system a snap, too. 

I've pulled together a handful of 
HDD enclosures for this roundup that 
encompass the entire spectrum of prod- 
ucts currently available; from a relative- 
ly basic, mostly plastic enclosure to a 
high-end, actively cooled, aluminum 
multibay unit. Depending on your par- 
ticular requirements, one of these HDD 
enclosures is sure to fit your needs. 

ByteccMR-125B 

Bytecc's MR-125B is the least 
expensive enclosure in this roundup, 
but don't let its low price fool you. 
Believe it or not, this enclosure actu- 
ally has most of the features many 
people seek out in a removable HDD 
enclosure. Bytecc constructs the 
MR-125B almost entirely of light- 
weight plastic, save for some brass 
inserts for mounting the enclosure and 
the springs its latching mechanism 
uses. It supports any standard 3.5-inch 
SATA hard drive, it's hot-swappable, 
and it features a cooling fan and an 
easy-to-use lock. 




MR-125B 

$19 

Bytecc 

www.byteccusa.com 

##< 



Specs: Interface: SATA; Build Materials: plastic; Dimensions: 
(HxWxD); Weight: 0.9lbs 






Of course, for less than $20 the 
MR-125B doesn't include a drive. 
Then again, none of the units in this 
roundup do. To install and build up 
the MR-125B, any 3. 5 -inch hard drive 
and standard 5.25-inch drive bay will 
do. The removable cartridge that hous- 
es the hard drive comes apart by slid- 
ing off a cover on its top. Next you 
insert a hard drive with its connectors 
facing the rear and then install four 
screws on the underside to secure the 
drive in place. Finally, slide the top 
cover back on and you're done build- 
ing up the removable cartridge. 

The internally mounted portion of 
the enclosure is relatively sturdy consid- 
ering it's made almost entirely of plas- 
tic. The rear of the unit has standard 
Molex and SATA power connectors 
and a standard SATA data connector. 
The front houses a power switch, activi- 
ty and power indicator LEDs, and a 
spring-loaded cover that protects the 
enclosure's insides when the removable 
cartridge isn't inserted. Mounting the 
internal portion of the MR-125B 



requires nothing more than inserting it 
into an available drive bay and securing 
it in place with four screws. You must 
then connect the SATA data cable to 
your motherboard's drive controller and 
supply power via either the Molex or 
SATA power connector. 

Inserting the removable cartridge is 
then a simple matter of sliding it right 
into the front of the unit and locking it 
in place by depressing a lever on its front. 
You can use a dial to the left of the lever 
to lock or unlock the cartridge. When it's 
unlocked, depressing the locking mecha- 
nism releases the lever on the front of the 
cartridge and then you can pull it out of 
the enclosure. However, with it locked 
the mechanism won't release the lever 
when you depress it to prevent unwanted 
removal of the cartridge. 

Overall the MR-125B worked well. 
Its internal cooling fan had a bit of a 
high-pitched whine that I could have 
done without, but it wasn't loud by 
any means. If you're looking for an 
easy way to make your hard drive 
removable, the MR-125B would serve 



Depending on your particular requirements, 
one of these HDD enclosures is sure to fit your needs. 
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SATA EZ-Swap 

Mobile Rack 

(MRK-200ST-BK) 

$49 

($29 additional cartridges) 

Vantec 

www.vantecusa.com 

• ••< 



Specs: Interface: SATA; Build Materials: plastic and aluminum alloy; Dimensions: 1.7 
x 5.8 x 9.3 inches (HxWxD), (cartridge only) 1 .4 x 4.6 x 8.5; Weight: 1 .6lbs (full kit), 
0.9lbs (cartridge only) 



you well, but there are other models 
available that have more features and 
are better constructed if you're willing 
to make a larger investment. 

Vantec SATA EZ-Swap Mobile Rack 
(MRK-200ST-BK) 

The Vantec MRK-200ST-BK is the 
Ferrari of single-drive, removable HDD 
enclosures. Unlike the MR-125B, 
which is almost entirely made of plastic, 
the MRK-200ST-BK is constructed 
mostly of a hard aluminum alloy with 
just a few plastic parts. 

The MRK-200ST-BK incorporates 
about every feature modern removable 
HDD enclosures offer. It's compati- 
ble with all standard 3.5-inch SATA 
hard drives, and you can swap out said 
drives without turning off or opening 
the PC. Furthermore, building up and 
installing the MRK-200ST-BK is also 
a simple process. Like the MR-125B, 
you can slide the MRK-200ST-BK's 
cartridge off and insert and lock a 
standard 3. 5 -inch SATA hard drive in 
place by using four mounting screws 
on the underside. However, then you 
must slide the drive to the back of the 
cartridge to connect it to a custom 
PCB. You see, the MRK-200ST-BK 
uses a proprietary 64-pin connector as 
an interface between the cartridge and 
internally mounted receptacle, not the 
drive's connectors like the MR-125B. 
The cartridge features an aluminum 
casing with small fins that act as a 
large heatsink, and the receptacle has a 



small 40mm cooling fan at the rear. 
The aluminum casing in conjunction 
with the cooling fan does a good job of 
keeping the drive cool, but the fan 
emits a relatively high-pitched whine, 
somewhat similar to that of the MR- 
125B's fan noise, that could annoy 
some users; although, it didn't bother 
me at all. 

The internal receptacle is made of 
two thick, aluminum rails and plastic 
front and rear end-caps. The rear of the 
unit houses the receptacle's 40mm cool- 
ing fan, a single SATA connector, and a 
single Molex power connector. No 
SATA power connector is present, how- 
ever. The front fascia features a hinged 
dust guard (with the EZ SWAP brand 



silk-screened on its surface) and a lock. 
Vantec includes a key in this package 
that lets you set the lock in three differ- 
ent positions: locked with power on, 
locked with power off, unlocked with 
power off. This is a nice security feature 
that lets you disable a drive without 
having to remove the cartridge from its 
receptacle. To install the receptacle, all 
you have to do is insert it into a drive 
bay, tighten a few screws, and connect 
the necessary SATA data and Molex 
power cables. 

Once inserted, removing the cartridge 
from the MRK-200ST-BK's receptacle is 
very easy. With the lock in its unlocked 
position, you must pull on a small, plas- 
tic lever that doubles as a handle. When 
the lever is perpendicular to the front of 
the unit, the cartridge is disengaged, and 
you can pull it right out of the system. I 
installed and removed the cartridge from 
the unit a number of times without inci- 
dent, but the handle is plastic and could 
wear out over time. 

Perhaps the most intriguing feature of 
the MRK-200ST-BK is its blue, back-lit 
LCD. The LCD and three function 
buttons that determine what's display- 
ing on-screen are mounted at the left 
side of the removable cartridge. The 
screen displays temperatures, drive activ- 
ity, and hard drive usage time. Vantec 
dubbed that last bit of data HUTR 




MB453, 
MB454, MB455 

$99, $139, $149 
Icy Dock 

www.icydockusa.com 
• ••< 



Specs: Interface: SATA; Build Materials: plastic and aluminum alloy; Dimensions ' 
fan: MB453 3.3 x 5.8 x 7.2 inches (HxWxD), MB454 and MB455 5 x 5.8 x 7.2 (w/ f 
add 1.3 inches); Weight: 2.4 lbs (MB453), 3.5 lbs (MB454), 3.6 lbs (MB455) 
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MB454 



(HDD Usage Time Record). You can 
also configure the controller that pow- 
ers the display to sound an alarm when 
the drive installed in the enclosure hits a 
certain temperature threshold. 

Consumers in the market for a fea- 
ture-rich, removable HDD enclosure 
will likely be pleased by the Vantec 
MRK-200ST-BK. Other than the 
slight whine its cooling fan produces 
and its plastic removal lever, there's 
nothing I didn't like about this unit. 
Vantec also sells separate cartridges 
should users want to install different 
drives into the same receptacle. 

Icy Dock MB453, MB454, MB455 

Icy Dock offers a wide assortment of 
drive enclosures, each targeting a differ- 
ent audience. Some of the more well- 
rounded products in its lineup are in 
the MB45X series. 

The Icy Dock MB453, MB454, and 
MB455 enclosures are all very similar. 
They all use the same cartridges and 
share the same base features. Icy Dock's 
HDD enclosures only differ in the num- 
ber of drives they support and how you 
install them into a system. You need to 
mount the MB453, for example, in two 
5.25-inch drive bays, and it supports up 
to three SATA hard drives. The MB454 
requires three 5.25-inch drive bays and 
supports up to four hard drives. Finally, 
the flagship MB455 also requires three 
5.25-inch drive bays, but it can support 



up to five drives because 
you can mount them verti- 
cally in the enclosure. 

It was very easy to install 
the drives into the Icy 
Dock cartridge. The car- 
tridge features a pair of alu- 
minum drive rails with a 
vented plastic front bezel 
and aluminum handle. 
Unlike other HDD enclosures I've 
looked at, you don't have to disassemble 
anything with these. Slide the drive 
between the rails and secure it in place 
with some screws. When you insert the 
drive's connectors into a receptacle, they 
mate with a PCB at the rear. It was also 
easy to remove cartridges: There's a plas- 
tic button that releases an aluminum 
lever that runs the length of the car- 
tridge's face, which you should grab and 
pull. A cam then eases the drive out of 
the connectors on the PCB, and the 
entire cartridge slides right out. 

The internally mounted receptacles 
for all three of the Icy Dock multi- 
bay enclosures I looked at were con- 
structed almost entirely of 
aluminum. The only plastic 
components were the fan 
and parts of the front be- 
zel. Although the internal 
receptacles for the MB45X 
enclosures are larger than 
those of the MR-125B and 
MRK-200ST-BK, install- 
ing them is just as easy — 
provided your case has the 
room to accommodate their 
larger size and you have the 



MB455 



appropriate number of SATA data and 
power cables to feed the drive and pro- 
vide power. (These multibay units re- 
quire Molex and SATA power cables.) 
The front of the receptacles has power, 
activity, and failure LEDs for all of the 
cartridges, as well as overheating and 
fan status-indicator LEDs. One thing 
missing from the MB45X family of 
products, however, are dust covers to 
protect the unit's insides when you 
remove the cartridges. 

Other notable features of Icy Dock's 
MB45X family of multibay HDD 
enclosures include a removable (and 
replaceable) 80mm rear exhaust fan 
and a thermal controller that will 
sound an alarm if it reaches a certain 
temperature (113 degrees Fahrenheit, 
131 F, or 149 F). Icy Dock's 80mm 
fan pushes much more air than either 
of the other units I looked at, and it 
doesn't produce the same high-pitched 
whine because of its larger size. 

Icy Dock's MB45X enclosures may 
not have the flash of the Vantec MRK- 
200ST-BK, and they certainly aren't as 
inexpensive as Bytecc's offering, but they 
do strike a good balance and are solidly 
constructed. If you want the ability to 
easily swap multiple hard drives from a 
system, any of the products in the 
MB45X family would be a fine choice. A 

by Marco Chiappetta 
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Seagate Barracuda 7200.1 750GB 



I t's a milestone: The first perpendicularly 
I recording hard drive in a 3. 5 -inch form 
factor is Seagate's 7200.10. Manufacturers 
have been teasing us with 1.8- and 2.5- 
inch PMR units, but now desktop drives 
are in for a capacity rocket ride, too. 

Seagate uses both sides of four platters 
to bring a 750GB capacity to the market 
for the first time. (WinXP's Disk Man- 
agement reports the initialized, unformat- 
ted ST3750640AS's addressable capacity 
as 698GB.) That's a 50% increase over 
the previous high water mark of 500GB. 
This is the kind of capacity leap the in- 
dustry promised with PMR, and the tech- 
nology is still young. 

Our labs were a little bare of recent dri- 
ves in the 7200. 10's ballpark, but I did 
locate a first-generation Raptor 74GB for 



comparison. Predictably for a dense Sea- 
gate drive (130Gb per square inch), linear 
transfers look phenomenal, but the quiet 
seeks make for so-so data access times. This 
one's a media server waiting to happen. 

Seagate's brag list includes some new 
flair, such as G-Force Protection to park 
the heads if the drive suddenly accelerates, 
as when dropped. Directed Offline Scan 
runs diagnostics when the drive is idle. 
Adaptive Fly Height seeks to add a little 
control to the normally passive flight of 
the heads above the platters. And Clean 
Sweep simply means the drive passes the 
heads a full stroke across the platters at 
bootup to calibrate and "smooth out any 
irregularities in the disc surface"; the latter 
sounds a little scary when you're talking 
about infinitesimally low fly heights. 



A five-year warranty, quiet operation, 
superb linear speed, and tremendous 
capacity — that's Seagate's new 7200.10. 
Oddly, the 750GB's external version is 
cheaper at $559, but it only comes with a 
one-year warranty. A 

by Marty Sems 

Barracuda 7200.10 750GB, 

$590 

Seagate 

(831)438-6550 

www.seagate.com 

• ••• 



Specs: Perpendicular recording, 
1 .5Gbps SATA (3Gbps SATA, 
ATA/100 optional), NCQ, 7,200rpm, 
16MB cache (8MB in some capacities), 
2.7 to 3dB, 1 1ms read seek, 300G non- 
operating (350G in some capacities) 




Benchmarks 

* Lower is better 



HD Tach HD Tach 

avg/max avg/max 

read (MBps) write 



HD Tach 
random 
access (ms)* PCMark05 



PCMark XP PCMark PCMark 
Startup General Virus 

(MBps) Usage Scan 



IOmeter 

File Svr. IOmeter 

(I/Ops) Web Svr. 



Barracuda 7200.10 750GB 
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WD740GD Raptor 74GB (first-gen) 
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10.6 
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79.2 
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Sapphire Radeon X1 900 GT 



ATI recently took its R580 core, put it 
on a diet of Slim Fast bars, and trot- 
ted it out as the midrange XI 900 GT. 
The move is surely a play to compete 
against the GeForce 7900 GT for the 
affections of those who are willing to sac- 
rifice a smidge of performance in ex- 
change for saving some cash. At a price 
noticeably lower than its XI 900 
brethren, the Radeon XI 900 GT 
makes a few concessions, with a 
575MHz core clock speed 
and a 600MHz memory 
clock speed. 

Sapphire's Radeon 
X1900GT sports 
36 pixel shaders (a 
retreat from 48 on 
other XI 900 
boards), 256MB 
GDDR3 memory, and 




support for H.264 decoding with ATI's 
Avivo technology. For users who have lit- 
tle interest in CrossFire but want to main- 
tain a semblance of playability on first- 
person shooters at moderate AA and AF 
settings, the XI 900 GT should be up to 
the task. It should also be 
easier on your power 
supply, and its 
single-slot form 
factor is another 
plus. 



Radeon X1 900 GT 

$299 

Sapphire 

(909) 594-0597 

www.sapphiretech.com 



Specs: R580 graphics core (575MHz), 256MB GDDR3 memory (600MHz), 
dual-DVI, one of four free games 



In my tests, I was impressed, but not 
surprised, with the XI 900 GT's scores. It 
turned in an overall score of 4487 in 
3DMark06 and posted 1700 and 1887 in 
the SM2.0 and HDR/SM3.0 tests, respec- 
tively. The game tests, which I ran at 
1,600 x 1,200 with 4XAA and 8XAF, cer- 
tainly taxed Sapphire's card, but the card 
delivered almost playable results even with 
the quality settings ratcheted up. It ran 
through Far Cry, Quake 4, and F.E.A.R. 
at 57.72, 48, and 30fps, respectively. 

I'm not holding my breath, but after 
Sapphire dropped its Radeon X800 
GTO , it's conceivable that its Radeon 
XI 900 GT has four pixel pipelines wait- 
ing for enterprising enthusiasts to unlock. 
The R480 GPU was a little long in the 
tooth when it landed on the Radeon 
X800 GTO 2 , but the thought of modded 
XI 900 GT in a CrossFire setup is a juicy 
proposition. We'll keep you posted if this 
notion bears fruit, but the Radeon XI 900 
GT is a decent card in its own right. A 

by Vince Cogley 
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Biohazard Annihilation 
Quad SLI Edition 



Taking its "the more, the merrier" 
approach a step further, Nvidia now 
offers a four-GPU SLI setup (Quad SLI) 
that handles high antialiasing and 
anisotropic filtering settings in demanding 
video games. At the moment, Nvidia is 
keeping the reins pretty tight on Quad SLI; 
the new cards are trickling into boutique 
PC builders. Biohazard Computers is one 
of those select few, so I asked it to send 
CPU its very first Quad SLI system. 

The Annihilation Quad SLI Edition 
uses a different case than the enclosure 
Biohazard's standard (SLI) Annihilation 
wore in our recent roundup (page 56, April 
2006 CPU). This new case has a custom 
cooling setup: Four 80mm fans create a 
massive blowhole at the top of the case. 
The fans complement the slim fans at- 
tached to the two 1GB EVGA Nvidia 
GeForce 7900 GX2 cards. 

The cards themselves make for an intim- 
idating image when you peer through the 
system's large acrylic window. Each card 
has a second board that houses the second 
GPU. Although each card actually has two 
PCBs (Nvidia bolted them together), it 
doesn't require an extra slot. Biohazard 
CEO Josh Smith says that the company 
will soon have CardKeepers that will stabi- 
lize the cards during transit. That's good 
news, as my review unit's heavy cards visi- 
bly bent under their own weight. 

Another particularly powerful compo- 
nent is the PC Power & Cooling Turbo- 
Cool 1KW power supply. It's a huge PSU, 
but the Annihilation's roomy lower cham- 
ber has space to spare. The Annihilation 
also includes a 2.6GHz AMD Athlon 64 
FX-60 without the company's usual over- 
clocking, as well as 2GB of OCZ Platinum 
DDR600 memory. Biohazard wrapped up 
the system with two 74GB 10,000rpm 
Western Digital Raptors and a 300GB 
Seagate 7,200rpm storage drive. 




Annihilation Quad SLI Edition 

$7,466.90 

Biohazard 

(866) 424-6727 

www.biohazard-computers.com 

• ••• 



I like the Annihilation Quad SLI 
Edition's case. The Biohazard logo case 
mods add to the disaster theme without 
going over the top. Biohazard also puts 
enough lights into the system (two long, 
red, cold cathodes) to illuminate the entire 
system and cast a sinister red glow across 
your desk. Unfortunately, one of the cold 
cathodes fell from the system's ceiling. 
Sure, it's a small issue, but the last thing I'd 
want to do upon receiving my $7,466.90 
gaming PC is whip out the Krazy Glue. 

Although the Annihilation lacks the 
capacity for any extra hard drives, it has 
other upgrade possibilities. Of five 5.25- 
inch slots, three are free. 

Nvidia's ForceWare drivers for Quad 
SLI are still maturing. I used version 87.25, 
which was the latest available. Quad SLI 
boosts the system's AA and AF capabilities, 
so I chose 8X SLI AA and 8X AF where 
possible. Note that SLI AA is different than 
standard AA. ForceWare lets you adjust 
both, but (at the moment, at least) you'll 
need to dig into the advanced settings to 
enable it. Andrew Fear, product manager, 
software, at Nvidia, says that upcoming 



Specs: 2.6GHz AMD Athlon 64 FX-60, 2GB OCZ Platinum DDR600, Asus A8N32-SL 
Deluxe, 2GB EVGA GeForce 7900 GX2 (x2 Quad SLI), Integrated ALC850, 1KW PC 
Power & Cooling Turbo Cool, Gigabit LAN, NEC ND-3540A DVD±RW, WinXP Pro 



versions will let you enable SLI AA easily. I 
also skipped the standard 1,280 x 1,024 
resolution in favor of a 30-inch Dell 
3007WFP's 2,560 x 1,600. (The monitor 
is not included in the price.) 

The Annihilation's scores in our synthet- 
ic benchmarks weren't earth-shattering. 
However, the system ran these tests with 
the high AA and AF levels. The PC proved 
in our Dr. DivX and WinRAR tests that 
it's a very competent office machine. 

The Annihilation posted 70.8fps in Far 
Cry's Research demo, which isn't bad for 
the high resolution, 8X SLI AA, and 16X 
AF. I also ran Far Cry's Training demo, 
which traditionally produces lower frame 
rates than Research. Here the system posted 
a still-solid 51.07fps. The Annihilation also 
posted 54fps in Quake 4. 1 turned off both 
AA and AF and turned on Soft Shadows in 
F.E.A.R. The system posted 50fps. The sys- 
tem handles graphics-intensive games well 
and produces smooth, natural images. 

I suspect we'll see even better scores as 
Nvidia refines its drivers, but I don't have 
any complaints about the system's gaming 
capabilities now. The Annihilation will do 
your new 30-inch monitor justice. Biohaz- 
ard's one-year warranty includes on-site 
tech support and 24/7 phone support. A 

by Joshua Gulick 



enchmark Num 

F.E.A.R. Soft Shadows On 

Far Cry 8X SLI AA, 

1 6X AF Research 

Far Cry 8X SLI AA, 

16X AF Training 

Quake 4 8X SLI AA, 16XAF 



51.07fps 
54fps 



3DMark06 8X SLI AA, 16X AF 3677 

SM2.0 1494 

HDR/SM3.0 1329 

CPU 1927 

PCMark05 8X SLI AA, 16X AF 5934 
CPU 5305 

Memory 4162 

Graphics 5011 

HDD 7129 



Dr. DivX (minutes:seconds) 8:43 
WinRAR (min:sec) 3:51 

*AII benchmarks run at 2,560 x 1 ,600 
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A^ Radeon X1 900 XTX vs. 
Gigabyte GeForce 7900 GTX 

A Single-Card Slugfest 



As much as we drool over the high-end, 
dream PCs that line the pages of CPU, 
the fact remains that little inconvenient 
necessities such as auto leases, mortgages, 
and tuition tend to stand in the way of 
actually owning or building such a rig for 
ourselves. The scrilla needed for a Quad 
SLI system will net you an Xbox 360, PS3, 
and a pretty sweet HDTV to boot. 

But this isn't a PC vs. console gaming 
debate. We know that power users on a 
budget are the rule rather than the excep- 
tion; at the same time, $500 to $600 will 
still buy a lot of graphics muscle. With that 
in mind, we wanted a direct comparison 
between ATI's and Nvidia's finest thor- 
oughbreds: the Radeon XI 900 XTX and 
GeForce 7900 GTX, respectively. We 
shunned SLI and cut CrossFire out of the 
equation for a single card bout. ATI's 
Radeon XI 900 XTX stood 
in for the red camp, and 
Gigabyte's GV- 
NX79X512DB-RH started 
for the green team. 

Both cards bring distinct 
advantages to the table. For 
example, the GeForce 7900 
GTX's massive heatsink and 
simply enormous fan make it 
whisper quiet: Even with my open 
case and the card running under a load 



my ears could barely discern any noise 
coming from the card. The Radeon XI 900 
XTX, on the other hand, sounded like an 
angry food processor when I started it, but 
it quickly quieted down. Still, I give the 
edge to Nvidia/Gigabyte for keeping the 
card cool without being too loud. 

The Radeon XI 900 XTX has a distinct 
advantage with 48 pixel shader units com- 
pared to the GeForce 7900 GTX's 24, but 
as we pointed out last month (see pages 37 
and 38 of "Advanced Q&A Corner" for 
more information), this only gives the 
Radeon XI 900 XTX a leg up when a game 
benefits from more available shader units. 

However, enabling HDR and FSAA 
simultaneously is an advantage that Radeon 
XI K chips currently enjoy. Nvidia will 
eventually catch up in this arena, but you 




ought to notice a distinct difference in 
quality if you can patch your games to sup- 
port HDR and FSAA. 

With only AA and AF enabled, though, 
the Radeon XI 900 XTX and GeForce 
7900 GTX traded blows in all of our tests, 
but neither card emerged as a clear winner. 
Although both cards' overall 3DMark06 
scores were very close, each claimed a victo- 
ry in different Shader Model tests. The 
7900 GTX emerged victorious in the 
SM2.0 test (2487 to 2244), while the 
Radeon XI 900 XTX, not surprisingly, won 
the HDR/SM3.0 test (2586 to 2406). 
My game tests told a similar story. 
When either card operates outside of SLI or 
CrossFire, picking a performance winner 
based strictly on frame rates is an exercise in 
futility. Unfortunately, I can't unequivocal- 
ly exclude SLI and CrossFire from the 
equation. As it stands now, Nvidia has the 
edge in multirendering largely thanks to 
better driver support. ATI seems to have 
solved the availability problems that 
plagued the R520 launch, so there should- 
n't be much difficulty getting your hands 
on either of these cards. 

With at least one signifi- 
cant announcement on 
the very near horizon, it's 
not unreasonable to 
expect a price drop on 
one or both of these 
cards. Even though I really 
liked simultaneous HDR 
and FSAA on the Radeon 
XI 900 XTX, picking either 
card is a smart choice. A 

by Vince Cogley 



Benchmark Numbers 


3DMark06 v1 .0.2 1 ,280 x 1 ,024 Far Cry 1 .33 patch Quake 4 


F.E.A.R. 


Graphics Card 


Clock Speed 


Overall 


SM2.0 


HDR/SM3.0 1 ,600 x 1 ,200 Custom Demo 
4XAA/8XAF 1 ,600 x 1 ,200 

4XAA/8XAF Ultra 


1,600x1,200 

4XAA/8XAF 

Maximum 


ATI Radeon 
X1 900 XTX 


650MHz core; 5749 2244 2586 86.49 
775MHz memory 


59.4 


40 


Gigabyte GeForce 650MHz core; 5777 2487 2406 79.31 
7900 GTX 512 775MHz memory 


61.7 


46 



Test Specs: Intel Pentium D 840, Intel 975X motherboard, 1GB Corsair XMS2-6400 RAM 



GeForce Specs: G71 GPU at 650MHz; 512MB of GDDR3 memory at 
800MHz (256-bit bus); two dual-link DVI-I outputs; dual-slot cooling 
Radeon Specs: R580 GPU at 650MHZ; 512MB of GDDR3 memory at 
775MHZ (256-bit bus); two dual-link DVI-I outputs; dual-slot cooling 



GeForce 7900 GTX 512 

$499 to $549 
Gigabyte 
(626) 854-9338 
www.giga-byte.com 
• ••• 



Radeon X1 900 XTX 

$599 

ATI 

(905) 882-2600 

www.ati.com 
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AMD Athlon 64 FX-62 



AMD took a chance when it 
first brought dual-core tech- 
nology into its hard-core gamer 
line. Unlike other FX processors, 
each of which offered a faster clock 
speed than the last, the FX-60 
included two cores but came in 
200MHz slower than the FX-57. 
AMD hoped that its customers 
would value the dual-core CPU's 
flexibility, and the switch paid off: 
The FX-60 remains a popular processor 
among high-performance users. In fact, 
AMD representative Damon Muzny says 
the "dual-core FX-60 is even more popular 
than previous single-core FXes." 

The FX-60's success isn't all that sur- 
prising, as it quickly became the second- 
best gamer (behind the FX-57) in many 
games and added extra oomph when users 
turned to other applications. But with the 
FX-62, you won't sacrifice speed or flexi- 
bility. The FX-62 rolls in with a 2. 8 GHz 
clock speed and two cores, each of which 
sports a 128KB LI and 1MB L2 cache. 

The chip has two other particularly 
noteworthy architecture changes. The 
first is that the chip supports unbuff- 
ered DDR2 memory up to PC2-6400. 
(New Athlon 64 and Sempron CPUs 
will also support DDR2 memory, 
but only to PC2-5300, according to 
AMD.) Second, the FX-62 and AMD's 
other recently announced process- 
ors also introduce the AM2 socket, 



MAD 



AtWoN"** 




which requires 940-pin socket AM2- 
based processors. 

AMD manufactures the FX-62 with 
the same 90nm SOI as the FX-57 at its 
Dresden, Germany, fabrication facility. 
Major board makers are already produc- 
ing socket AM2 motherboards, so expect 
your choices to increase quickly. Asus and 
Foxconn are among some of the builders 
who already have socket AM2 boards 
available; both makers' boards sport 
Nvidia's nForce 590 SLI MCP. That said, 
Nvidia isn't the only chipset maker that 
will support the new socket; expect the 
usual suspects to also support it. As 
Muzny puts it, the FX-62 is "enthusiast 
friendly" (read: unlocked multiplier). You 
can expect the FX series to remain 
"enthusiast friendly" for some time. 

My FX-62 review unit included the 
processor's standard heatsink, which is 
reasonably quiet and has copper heatpipes. 
My benchmarking rig also included an 
Asus M2N32-SLI Deluxe (Nvidia nForce 



Benchmark Numbers 


Athlon 64 FX-62 
(minutes:seconds) 7:59 


Athlon 64 
12 


FX-60 


Pentiumn Extreme 
Edition 955 Dr. DivX 
12:10 


WinRAR 

(500MB Compression) 3:43 


3:52 




3:42 


PCMark05 6905 


6212 




5903 



F.E.A.R. (1,024x768) 120fps 107fps 87fps 

F.E.A.R. (1,280x960) 103fps NA NA 

Specs: Dual-core; 2.8GHz, 1MB L2 cache x2; 128KB L2 cache x2; 128-bit DDR2 
memory controller (dual-channel); 2GHz HyperTransport link; Socket AM2, 125W max 
thermal power; 90nm process 



590 SLI MCP), 1GB of Corsair XMS2- 
8500 memory, and a 10,000rpm Western 
Digital Raptor WD740 hard drive. On 
the graphics end, I chose a 512MB 
Gigabyte Nvidia GeForce 7900 
GTX. The motherboard can support 
dual-card SLI, thanks to an extra 
PCI-Exl6slot. 

Not surprisingly, the system 
posted some strong scores in our 
benchmarks. It ran our video- 
encoding test in four fewer minutes 
than the FX-60 system and also 
posted a faster WinRAR 500MB 
compression time. The system's 
PCMark05 Score was no less than 6905. 

The FX-62 clearly offers a performance 
increase over its older sibling, and with 
Intel's Conroe not yet in the picture, the 
FX-62 has some time to bask in the sun. 
Muzny says you can expect the AM2 
socket and DDR2 memory to stick 
around for at least another couple years, 
but don't jump from an FX-60 just yet. 
The FX-60 has tons of life left in it, and 
you have plenty of time to get around to 
the big-time upgrade that the new proces- 
sor requires. At $1,031, the FX-62 isn't 
wallet-friendly, and it's only the tip of 
the iceberg. By the time you load up your 
rig with a new high-end motherboard 
and a new set of memory (and perhaps 
the snazzy new Zalman CNPS9500 AM2 
cooler that Nvidia is touting as "Opti- 
mized for Nvidia nForce"), you're looking 
at a pile of cash. 

You'll also want to consider AMD's 
forthcoming release, codenamed 4x4. As 
you read this, AMD will have announced 
this new package, which features two sock- 
ets that support dual-core CPUs. Muzny 
says the double-dual-CPU setup will be in 
customers' hands in the second half of 
2006. That said, you have plenty of frag- 
ging to do between now and then. And, of 
course, if you're on a single-core CPU, it's 
time to quit running on one leg. A 



by Joshua Gulick 



Athlon 64 FX-62 

$1,031 

AMD 

www.amd.com 
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AMD Athlon 64 X2 5000+ 



Whether you're planning to upgrade 
to the latest FX, Athlon 64, or even 
Sempron processor, you're looking at an 
entirely new platform. By the time you 
read this, AMD will have officially 
launched its AM2 socket, which replaces 
socket 939. AMD's Fab 30 in Dresden, 
Germany, is producing all of the AM2 
processors, including the dual-core X2 
and FX models. 

I tested the Athlon 64 X2 5000+, 
which is the highest of several dual-core 
AM2-based processors. With the X2 
5000+, AMD bumped the series' top 
speed to 2.6GHz. Each core has a 128KB 
LI cache (64K instruction, 64K data) and 
a 512KB L2 cache. The chip also has a 
2GHz HyperTransport link and a max 
thermal power of 89W, significantly less 
than the FX-62's 125W max thermal 
power. It also has a smaller die (183mm 2 
to the FX-62's 230mm 2 ) and far fewer 
transistors than the hardcore gamer CPU 
with 153.8 million. 

AMD's adaptation of single-core 
processors to the AM2 platform signals 
that the chips certainly aren't has-beens 
just yet, but if you want to treat your- 
self, a dual-core processor, with its mul- 
titasking strengths, is the way to go. Of 



course, you're looking at more than a 
motherboard upgrade, as the 940-pin 
AM2 socket (finally) supports DDR2 
memory. The single-core processors sup- 
port DDR2 memory up to PC2-5300 
officially, but the dual-core procs offer 
support for up to PC2-6400. And AM2 
has a new heatsink tray, so expect to see 
a ton of air coolers that support these 
new processors. Some motherboards are 
already available for the new socket 
(expect to see plenty of boards that have 
two xl6 PCI Express slots for SLI fun) 
and Nvidia's AM2-friendly nForce 500 
series is getting attention. (We take a 
look at it on page 35.) 

AMD also released the dual-core 
3800+, 4000+, 4200+, 4400+, 4600+, 
4800+, and 5000+ for the AM2 socket. 
You can find 939-pin counterparts for 
these models, save for the 4000+ and 
5000+, which are AM2 only. On the 
single-core AM2 side, AMD offers the 
Athlon 64 3500+ and 3800+, as well 
as several Semprons (3000+, 3200+, 
3400+, 3500+, and 3600+). AMD 
didn't produce an AM2 version of the 
FX-60; it starts with the FX-62. 

My benchmark PC included the Asus 
M2N32-SLI Deluxe motherboard, which 




has some great features, including two 
xl6 PCI-E SLI slots and support for up 
to 10 USB ports, thanks to the Nvidia 
nForce 590 SLI MCP. Two of the four 
memory slots housed 512MB Corsair 
XMS2-8500 DIMMs, and one of the 
xl6 slots had a 512MB Gigabyte Nvidia 
GeForce 7900 GTX. On the storage side, 
I opted for a single 10,000rpm Western 
Digital Raptor WD740. 

Although I can't yet compare the X2 
5000+ to an AM2 version of the X2 
4800+, I can make some reasonable ball- 
park comparisons. According to AMD, 
the AM2 platform is likely to yield a 1 % 
increase in performance for the 4800+ 
over the socket 939 model. I was sur- 
prised to find the X2 5000+ didn't offer 
much in the way of a frame rate increase 
from the X2 4800+ when I ran the 
F.E.A.R. graphics test. The new processor 
also crunched our 500MB test folder two 
seconds slower than the X2 4800+ (and 
didn't touch the Pentium Extreme 
Edition 955's 3:42 [minutes:seconds]). 

However, the X2 5000+ creamed the 
older models when I encoded video with 
Dr.DivX, completing the job in only 8:40 
to the X2 4800+'s 13:08. It also took 
PCMark05 by the horns with a 939-point 
lead over the older X2 processor. 

Because AMD moved so many pro- 
cessors to AM2, you can enjoy the new 
platform without springing for the latest 
model. That said, you upgrade for better 
performance, and this processor pro- 
vides it. At $696 X2 5000+ has a hefty 
price tag, but it's only $50 more expen- 
sive than the X2 4800+, so unless you're 
a gamer priced out of the FX-62 (or you 
are buying multiple processors in this 
range), the choice is a no-brainer. A 

by Joshua Gulick 



Specs: Dual-core; 2.6GHz; 512KB L2 cache x2; 128KB L1 cache x2; 128-bit DDR-2 
memory controller (dual-channel); 2GHz HyperTransport link; Socket AM2; 89W max 
thermal power; 90nm process 



Athlon 64 X2 5000+ 

$696 

AMD 

(408) 749-4000 

www.amd.com 
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Asus PW1 91 

A quick glance at the gorgeous PW191 
16:10 widescreen LCD proves that 
Asus' engineers have a knack for design- 
ing slick, aesthetically pleasing monitors 
that will appeal to a mass audience. The 
PW191 features a beautiful, high-gloss 
black finish with a machined aluminum 
base and stand that complement the 
panel. Overall, I'd rate the Asus PW191 
very high in a beauty contest, but I can't 
evaluate the PW191 on looks alone. 
As its name implies, the PW191 is 
equipped with a 19-inch LCD. It has a 
native resolution of 1,440 x 900 with a 
0.285mm dot pitch and 8ms response 
time (Tr+Tf). Other specifications include 
a maximum brightness of 330 cd/m 2 , a 
600:1 contrast ratio, and a horizontal/ver- 
tical viewing angle of 150/130 degrees. 
On paper the PW19i's TFT-LCD seems 




^ 



like a winner, but in practice I was left 
feeling a bit underwhelmed. The PW1 9 1 
features a glare-type panel that's highly 
reflective in certain lighting conditions. 
During testing I occasionally found myself 
repositioning the panel in an effort to 
eliminate reflections from a window 
beside me and a light above. Thankfully, 
the PW191's base makes it easy to tilt, 
swivel, or pivot the panel. 

Image quality seemed good overall. 
There were no dead or stuck pixels on the 



Specs: LCD: 19-inch widescreen; Native Resolution: 1,440 x 900; Aspect Ratio: 16:10; 
Dot Pitch: 0.285mm; Brightness: 330 cd/m 2 ; Contrast Ratio: 600:1; Viewing Angle 
(H/V): 150/130 degrees; Response Time: 8ms (Tr+Tf); Inputs: DVI-D, D-Sub 



screen, but even if there were, Asus' ZBD 
(Zero Bright Dot) warranty implies that 
the company will replace any panel that 
suffers from pixel defects. Colors were well- 
saturated, and the panel had good bright- 
ness; however, some tones and hues seemed 
slightly off, as they tend to be with LCDs 
equipped with a glare-type filter. Watching 
movies was pleasurable, but I did have to 
adjust the panel slightly to compensate for 
slightly pink flesh tones. A few fast-paced 
game tests revealed little ghosting. 

The Asus PW191 is equipped with 
digital DVI and analog D-Sub video 
inputs, a 3.5mm headphone jack, and a 
3.5mm audio input jack. The audio 
input feeds the monitor's integrated 2W 
speakers, which were surprisingly good, 
relatively speaking. A 



by Marco Chiappetta 



PW191 

$369 

Asus 

www.asus.com 
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Asetek WaterChill Xternal 



Self-contained, external watercooling 
kits are becoming increasingly more 
common. The latest company to throw its 
hat in the ring is Asetek, the makers of the 
VapoChill phase-change line of coolers. 
The Asetek WaterChill Xternal kit is 
targeted squarely at enthusiasts and over- 
clockers who crave high performance. 
This kit includes everything necessary to 
completely water cool a system. The flag- 
ship model contains a total of three water- 
blocks: one for the processor and two for 
Nvidia- or ATI-based GPUs and virtually 
every popular motherboard chipset. All of 
the waterblocks feature clear, acrylic tops 
with thick, solid, polished copper bases. 
The WaterChill Xternal unit itself houses 
a high-quality 12V pump, a 160cm 3 reser- 
voir with a window to easily monitor fluid 
levels, a large Black Ice Pro radiator, and 
four 120mm low noise fans. 




One of this kit's unique features is 
that an included software utility that 
interfaces with the WaterChill Xternal's 
chill control module though a USB 
cable can control it. The software gives 
users the ability to monitor tempera- 
tures and vital system statistics, adjust 
fan speeds, and regulate the pump. The 
WaterChill Xternal also features a slick, 
20 characters LCD module on its front 
bezel that displays similar information. 

I found the WaterChill Xternal to be 
relatively easy to install but not quite as 



Specs: Dimensions: 4.01 x 7.17 x 18.9 inches (HxWxD); Weight (empty): 9.41 lbs; 
Pump Specifications: 7 to 12W, Qmax 10201/hm, Hmax 240cm; Socket Compatibility: 
S478, LGA 775, S754, S940, S939, AM2 



WaterChill Xternal 

$389 
Asetek 

www.asetek.com 
• ••< 

easy as Corsair's inexpensive Nautilus 
500. Performance, however, was some- 
what better than Corsair's kit. The 
WaterChill Xternal kept an Athlon 64 
4000+ overclocked to more than 
2.7GHz running at or below 114 
degrees Fahrenheit under full load, and 
it did so quietly. The WaterChill 
Xternal's four 120mm fans aren't silent, 
but overall they're quiet. 

Asetek includes a 6-foot WaterChill 
Tube Set with the unit, along with a 
custom slot shield to feed the hoses and 
the power extension cable into a system. 
Also, Asetek includes all of the fittings 
and mounting hardware you need, along 
with some thermal compound and Anti 
Alga Fluid. A 

by Marco Chiappetta 
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Gigabyte i-RAM 




Gigabyte has introduced i-RAM: a 
solid-state device that uses standard 
DDR memory and an open SATA port. 

In a typical installation the BIOS recog- 
nizes i-RAM as a standard hard drive. The 
face of the card has four DIMM slots and a 
large lithium battery for backing up data. 



Benchmark Numbers HD Tach 3.01 

i-RAM 


Seagate Bar 


racuda V 


Western Digital SE1 6 
250GB (2x Raid 0) 


Random Access 
(milliseconds) 





13.8 




13.3 


Burst Read (MBps) 


139.6 


95.9 




266.6 


Avg. Seq. Read (MBps) 


132.6 


36.5 




102.1 


Real-World Timings 
WinXP Boot Time 
(seconds) 


i-RAM 
32.4 


Seagate Bar 
38.4 


racuda V 


WDSE16(RaidO) 
36.4 


Far Cry Level Load 
(seconds) 


26.3 


34.7 




33.0 


PCMark05 
Index Score 


i-RAM 
33067 


Seagate Bar 
4277 


racuda V 


^KHX^ySffigaR^^^^^^H 



Specs: PCI 2.2 compliant, SATA connector, 4 DIMM slots, supports 4GB unbuffered 
DDR 200/266/333/400MHZ, 1,600mAh lithium backup battery 



For each testing setup, I made the 
drive(s) the primary boot device, installed 
Windows XP, and ran my benchmarks. I 
also rigged up a few scenarios: installation 
as a boot partition or game drive. 

The i-RAM' s performance made single 
drives look weak in comparison, and it bet- 
tered my RAID setup in everything but 
burst reads due to the large cache on the 
hard drives. However, I couldn't install 
RAM with thick heat spreaders; thus, you'll 
need to consider the cost of i-RAM and a 
full allotment of new memory. Also, the 
paltry size of the memory the card supports 
prevents you from using it for much more 
than a single, large application at a time. 

The price of the card and memory, com- 
bined with the i-RAM's relatively small 
capacity, may limit this product's appeal. A 

by Robert Maloney 

i-RAM 

$125 
Gigabyte 

www.gigabyte-usa.com 
• ••• 



AsusEN7900GTTOP 



Video card releases used to be affairs sur- 
rounded by secrecy and anticipation. 
These days there's much less fanfare, as new 
card releases seem to be more the result of 
trying to stay fresh in the public eye than a 
real technological breakthrough. 

Nvidia's introduction of the GeForce 
7900 family was such a maneuver: a 
slight bump in clock speeds and some 
optimized architecture enough to keep 
potential buyers loyal to the cause. 
This new series consists of two types: 




the midrange 7900 GT (450MHz) and 
high-end 7900 GTX (650MHz). 

Asus upped the ante with its EN7900- 
GT TOP. This card comes preoverclocked 



Benchmark Digits 
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*Quake 1 .2 
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1 ,600 x 1 ,200; at 4XAA and 8XAF 



EN7900GT TOP 

$319 

Asus 

www.asus.com 

• •••I 

with a core clock of 520MHz and memory 
running at 1.44GHz. Unlike some more 
powerful cards (such as the GTX), the Asus 
card has a much slimmer profile with sin- 
gle-slot cooling that's hardly audible over 
other system components and a length 
about 2mm shorter than previous models. 

Asus has also improved the EN7900GT 
TOP's performance over Nvidia's 7800 
GT and ATI's XI 800 XL. Frame rates in 
graphics-heavy games such as Quake 4 typ- 
ically jumped as high as 30 to 40% faster 
when I used the Asus card. Using two cards 
in SLI was also highly desirable. Compar- 
ing the numbers using two 7900 GTs vs. 
two 7800 GTs showed less improvement. 

Improved speeds make the EN-7900GT 
TOP a must-have because it offers excellent 
performance at an attractive price point. A 



Specs: GeForce 7900 GT; 256MB DDR3; Engine Clock: 520MHz; Memory Clock: 
1.44GHz; PCI-E; Dual DVI-I 
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Philips Brilliance 230WP7 



Philips latest LCD is called Brilliance 
for a reason: It's almost too bright and 
too big to sit very close to. The widescreen 
16:9 format is great for viewing DVDs, 
and the 12ms response time will delight 
gamers and graphic designers all over. 

I normally run half a dozen programs 
at a time, and on a 15- or 17-inch moni- 
tor, there's no way to view more than one 
full-sized page without overlapping win- 
dows. But it's a different story with the 
230WP7. Having such a huge screen sur- 
face is wonderful for displaying a two- 
page spread from a desktop publishing 
program with plenty of additional room 
for displaying other windows, as well. 

The monitor looks good and has an 
effective tilt-and-pan stand that supports it. 
I connected the monitor to several com- 
puters, and it performed flawlessly in either 
digital or analog modes, automatically 



presenting the best picture within a few sec- 
onds. My test unit had no dead pixels that I 
could see. Response was snappy, and after 
using it for a week, I found myself turning 
down the brightness level. 

The monitor comes with two inputs: 
VGA and DVI. What's missing is a TV 
tuner that you can find on many other 
models of this size: This is strictly for 
computing. It comes with a four-port 
USB hub with connector ports that you 
can easily reach. 

The monitor carries a list price of 
$1,500, but retailers are selling it for about 
$1,000. Dell's UltraSharp 2405FPW 24- 
inch widescreen LCD goes for less and 
includes a TV tuner, but it doesn't have 
the awesome 178-degree viewing angle the 
Philips 230WP7 does. ▲ 

by David Strom 



Specs: 1,920 x 1,200 pixels, 0.258 pitch, 700:1 contrast, 12ms response time, VGA 
and DVI inputs, 178-degree viewing angle, 4-port USB hub, 21.2lbs 



FoxconnC51XEM2AA 



Foxconn doesn't offer as many retail 
motherboards as, say, Asus, but it's a 
major player nonetheless. Foxconn is tar- 
geting this retail board at hard-core enthu- 
siasts, so it loaded both the board and box 
with heavy-duty goodies. The board gets a 
six-layer PCB and AMD's new AM2 sock- 
et, plus DDR2 memory support. 

Nvidia's nForce 590 SLI MCP, the 
heart of the C51XEM2AA, provides 
RAID support for six SATA drives (in- 
cluding six-drive RAID 5). There's also 
support for up to 10 USB ports (six exter- 
nal, four internal) and two Gigabit LAN 
ports. The MCP also offers LinkBoost, 
which automatically detects video cards 
with certain Nvidia GPUs — that now just 
includes the GeForce 7900 GTX; Link- 
Boost detects the GPU whether you have 
one or more installed — to increase MCP 
HyperTransport and PCI Express speeds. 



FirstPacket, another 
new feature, offers 
gamers the freedom to 
transfer files online 
without sacrificing ping. 

All this makes for a 
crowded board. The 
first thing I noticed 
about the board was 
the MCP, which sits 
directly behind the 
upper xl6 PCI-E slot. 
The location demands a low-clearance 
heatsink, and the bundled bright-green 
and copper heatsink/fan barely fit. Odd- 
ly enough, the Debug LED sits just un- 
der the MCP, close to the lower card (in 
an SLI setup). 

Another minor layout gripe is the 
floppy connector sits at the board's bot- 
tom, so you'll spend more effort routing 




Brillance 230WP7 

$999 

Philips 

(877)835-1838 

www.philips.com 

• •• 




the cable up to the flop- 
py drive. The board's 
single IDE connector 
(yes, IDE is putting one 
foot firmly in the grave 
here) is right where 
you'd expect it, on the 
board's right side. 

MyC51XEM2AA 
unit, running on a 
2.8GHz AMD Athlon 
64 FX-62, crunched our 
500MB test file (Win- 
RAR) in just 3:37 (min- 
utes: seconds). It also 
posted 124fps in F.E.A.R. at 1,024 x 
768. You'll enjoy tinkering with this 
board's features and overclocker-friend- 
ly BIOS, whether you game or not. 
That said, less-adventurous users will 
appreciate the automatic features, such 
as LinkBoost, which automatically de- 
tected my 512MB Gigabyte GV- 
NX79X512DB-RH Nvidia GeForce 
7900 GTX. ▲ 



C51XEM2AA 

$250 
Foxconn 

www.foxconnchannel.com 
• ••< 



Specs: Socket AM2; chipset: Nvidia nForce 590 SLI MCP; max memory: 8GB of 
DDR2; audio: 8-channel HDA; LAN: Gigabit x2; slots: two PCI-E x16, one PCI-E x4, 
one PCI-E x1, two PCI 



by Joshua Gulick 
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Anand's Corner 



AMD Introduces Socket 
AM2: 111 Tell You Why 



As you've no doubt heard by now, AMD 
just recently launched its Socket AM2 
platform. Overall, the new AM2 chips offer no 
tangible performance improvement over the 
previous socket 939 offerings; the model num- 
bers and specs haven't changed, simply the pin- 
out and the memory supported. 

Socket AM2 brings DDR2 support to AMD 
for the first time ever, in the form of DDR2-667 
support for the Athlon 64 and Sempron lines and 
DDR2-800 for the Athlon 64 X2 and FX series. 
Although DDR2-800 offers twice the theoretical 
bandwidth of DDR-400, the standard memory 
technology in socket 939 AMD processors, the 
real-world performance improvements are virtu- 
ally non-existent. The biggest impacts I've seen 
are in non-GPU-limited 3D games, the perfor- 
mance improvement there being as much as 4 or 
5%, but for the most part, you're looking at get- 
ting another percent or two at best over socket 
939. If you've already got a good socket 939 sys- 
tem, there's absolutely no reason to upgrade. If, 
however, you are in the market for a new AMD 
system, there's no reason not to go with an AM2 
platform, as the new AM2 CPUs are priced no 
differently from their socket 939 counterparts. 

The lack of any performance boost on the 
new platform really boils down to the fact that 
the K8 architecture hasn't really changed over 
the lifespan of socket 939. The CPUs haven't 
gotten more data-hungry by becoming wider or 
more likely to prefetch data, so the need for 
more memory bandwidth just isn't there. The 
other factor is clock speed, or the lack thereof. 
AMD hasn't really increased clock speeds that 
much since socket 939 has been around. And 
although we've seen the introduction of dual- 
core processors, there are simply not enough 
bandwidth-hungry, multithreaded apps to 
stress more than the dual-channel DDR-400 
memory controller on socket 939 CPUs. What 
it all boils down to is this: If the rate at which 
AMD's CPUs require data doesn't increase, 
either by way of much higher clock speeds or a 
more data-hungry architecture, then the 
requirement for a faster memory bus will also 
not increase. At the end of the day, dual-chan- 
nel DDR2-800 simply isn't necessary. 



AMD clearly didn't move to Socket AM2 for 
kicks and giggles, though. So what is going to 
happen in the future to increase the memory 
bandwidth demands of AMD processors to 
make socket AM2 worthwhile? 

Sometime in 2007 AMD will introduce 
K8L, an evolutionary successor to the K8 archi- 
tecture designed to compete with Intel's Core 
architecture. Many of the improvements found 
in K8L are similar to elements Intel introduced 
in Core, which not only lends credibility to 
Intel's Core architecture but also means that 
Core vs. K8L should be a very interesting 
matchup. The one item in K8L that we haven't 
heard about thus far is whether the chip will be 
any wider or if it will continue to be a 3-issue 
core. Because AMD's 3-issue K8 has always been 
a bit more flexible than Intel's 3-issue cores in 
the past, AMD may not see the need to move to 
a 4-issue design right away. Based on what has 
been announced thus far as being a part of K8L 
(i.e. speculative loads, increased SSE through- 
put), the architecture is going to be more memo- 
ry bandwidth-hungry than current AM2 CPUs. 

In addition to an update to its K8 architec- 
ture, 2007 should also see AMD introduce the 
first of its quad-core CPUs. With four cores on 
a single package and sharing a single memory 
controller, you better believe that memory 
bandwidth requirements are going to increase 
tremendously. Obviously the migration to quad 
core is very closely tied to AMD's move to 
65nm, so we'll have to wait and see when this 
transition begins in earnest. 

Socket AM2 is very much a "planning for the 
future" move for AMD, and thankfully AMD's 
recent track record has shown us that it is likely 
any socket AM2 board you buy today will have a 
solid upgrade path for future CPUs. One other 
important note: AMD's DDR2 transition 
couldn't have been timed better or executed 
more smoothly. One of Intel's biggest criticisms 
of AMD's on-die memory controller was that 
changing memory technologies would be very 
difficult, and with socket AM2 AMD has proved 
Intel wrong. Of course, maybe that's why Intel 
has been working on integrating a memory con- 
troller onto its own cores for the future. A 



by Anand Lai Shimpi 




Anand Lai Shimpi has turned a 



fledgling personal page on 

GeoCities.com into one of the 

worlds most visited and trusted 

PC hardware sites. Anand started 

his site in 1997 at just 14 years 

old and has since been featured 

in USA Today, CBS' 48 Hours 

and Fortune. His site — 

www. anandtech. com — receives 

more than 55 million page views 

and is read by more than 2 million 

readers per month. 
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kicks and 
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though. 



Talk backtoAnand@cpumag.com. 
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NexStar 

External Enclosure Series 




More to Store 



FOR 2.5"/3.5" HDD/5.25" DEVICE 



USB 1.1/2. 0/FIREWIRE/eSATA 



PLUG N' PLAY 



Store up to 500 GB 

/om i y i r 




music data 

*drive not included 



photo 



movie 



Form and functionality collide with style in the NexStar External Hard 
Drive Enclosure series. From the mirror-finish Nexstar 3 to the USB 
ports integrated NexStar GX, the NexStar accommodate wide range of 
needs. Convenient storage, stylish design, SMART active/passive 
cooling system, and USB hub integration, NexStar optimize your 
storage device. Vantec's NexStar series is your ideal choice to take your 
2.5'and 3,5' hard drive or DVD burner on the go! 



**w- PCMatt TigerlM COm ZipzDbmfly miOOGreR %srLUutpostLl!liJ DiRecm^i^ 

For more information on complete product line please go to http://vai1teCUSa.COm/produCt-StOrage.html 

Copyright © 2006 Vantec Thermal Technologies. All Rights Reserved. All Registered Trademarks Belong To Their Respective Companies. 



"he Shark Tank 



by Alex "Sharky" Ross 



Physics 101 



We've all come to accept 3D graphics 
chips as part and parcel of any 
happy-go-lucky gaming PC. It's been that 
way since the late '90s. Other than 3dfx pio- 
neering the technology and then going bye- 
bye, only to leave Nvidia (who gobbled up 
3dfx for a small sum) and ATI to duke it out 
for the top spot, not much has changed. 
Chips keep getting smaller, more complicat- 
ed, faster, and all sorts of nifty, new 3D fea- 
tures. Games look absolutely stunning by 
comparison to eight years ago, but the latest 
buzz on the 'Net doesn't seem to be about 
graphics, and instead it's about physics. 

I vaguely remember some mumblings from 
a company named Ageia (which we may hear 
a lot more of in the near future) in 2002 that 
was pioneering a PPU (Physics Processing 
Unit) to add yet more realism to games of the 
future. Skip forward to today, and there are 
already a couple of board vendors (Asus and 
BFG) itching to release some hardware in the 
form of a PCI board. The chip, dubbed the 
PhysX processor, is built at TSMC and sports 
125 million transistors. Boards will come 
with 128MB of GDDR3 memory. The tech- 
nology on offer includes the company's 
Universal Continuous Collision Detection 
(maybe those zombies won't get stuck in 
doorways anymore?), Physical Smart Particle 
Technology, Complex Object Physics system, 
Scalable Terrain Fidelity, and Dynamic 
Gaming Framework. 

In case you thought game developers were 
not interested in physics, you'd be wrong. 
Think back to the days of SiN when even 
then first first-person shooters had some ele- 
ment of physics. You couldn't exactly pick 
up a chair, sit down, and grab a paper and 
coffee back then, but you could at least 
throw that chair at the wall and have it shat- 
ter. Things haven't moved along much fur- 
ther, to be honest, but game developers have 
always talked about adding more realistic 
physics and off-loading them to the CPU or 
GPU might not be all "that" anymore. 

Where will this all go? Nvidia (teaming 
up with Havok) has already got its Havok 



FX technology holstered for future GPUs, so 
it must be serious. Clearly Ageia has a lot of 
work ahead in terms of gaining support for 
its API and getting its SDK out to as many 
developers as possible. Once in developers' 
hands, we shall see what sort of content they 
can conjure; thus far the omens look good 
with games such as Unreal Tournament 
2007 already onboard. Even Sony has al- 
ready paid an undisclosed (rumored to be 
a princely sum) fee for full licensing for all 
of the upcoming PlayStation 3 games. 
Otherwise it's about $50K a pop if you want 
Ageia's SDK and full-level hardware sup- 
port. Just to tinker with the SDK, however, 
it is actually free. So far, even the press 
was impressed by demos at this year's 
Game Developers Conference, including 
Bet On Soldier, Hangar Of Doom, and 
Cellfactor, which made excellent use of 
smoke effects and loads of items of debris 
flying around. Particularly noteworthy 
were the sleek particle effects with fluids 
and flames, which made for interesting new 
weapons that physics could manipulate to 
go around corners. 

For now it's not exactly worth your mon- 
ey; unless, of course, you're one of those 
"gotta have it now" early technology adopt- 
ers (pointing at myself here). Right now you 
can play games such as Tom Clancy's Ghost 
Recon Advanced Warfighter with a PhysX- 
based card and have more shrapnel than 
before fly your way. This is pretty neat the 
first couple of times you see it, but then 
what? For a better taste of what's to come, 
download the Cell Factor demo, which 
requires a PhysX card in order to "control" 
objects that you can chuck around — if that 
means a grenade, be sure to duck for cover 
as shrapnel once again goes everywhere. It is 
obviously the early days yet, and there are 
not any full games out today that make the 
most of the PhysX card's capabilities, but 
that could change. It did take a great deal of 
time for 3 dfx and 3D graphics to kick off 
back in the day. A 




Disrupting Reuters' newswire with a 

cheery Christmas greeting at age six, 

Alex "Sharky" Ross became an avid 

computer user 'abuser, eventually 

founding popular hardware 

testing/review Web site 
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gaming PC. 
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PC Modder 



Tips & Tutorials 



Modeling does the body good. A PC's body anyway, inside or out. Here you'll find hard- 
ware, firmware, tools, tips, and tutorials for modding your rig's performance and 
appearance. Send us your own mod-related tips and ideas at modding@cpumag.com . 



Modding enthusiasts have a pen- 
chant for the latest toys. Fast 
processors, powerful video 
cards, silent SFF enclosures, and radically 
lit motherboards are all fair game when it 
comes to a modder's creative mind. 
Recognizing the appeal of unconventional 
customization, an entire industry has 
emerged to support the community. 

Mods & Ends 



Thermaltake Eureka Home Server Case 
VC8000SWA/BWA 



Thermaltake may not market its Eureka 
VC8000 (SWA Silver or BWA Black) case 
to hard-core gamers and overclockers, but 
many of its features will likely appeal to a 
large portion of the enthusiast community 
anyway, including its cool arc shape. The 
full-tower ($159) is built almost entirely of 
aluminum, which enhances the case's ther- 
mal characteristics, and the case also has a 
pair of silent 17dB, 120mm intake and 
exhaust fans to keep air circulating inside. 
Additionally, the side panel features a hon- 
eycomb opening to further enhance airflow 
and circulation. 

The Eureka's mother- 
board tray and external 
and internal 3.5-inch 
drive cages are removable, 



Thermaltake's all-alu- 
minum Eureka Home 
Server case supports 
larger, extended ATX 

motherboards and has 
two 120mm fans. 




and the 5. 2 5 -inch drive bays also have slid- 
ing rails for easy drive installation. There 
are also seven expansion slots and pre- 
assembled mounts to accommodate hoses 
from a liquid-cooling system. The front 
and side panels lock for security, and the 
side of the case is equipped with USB 2.0, 
audio, and FireWire ports for easy access. 



Sunbeam Theta TP-101 Fan Controller 



The Theta TP-101 ($33) is an add-in fan 
controller that lets you control system fans 
via a Windows-based utility. The Theta TP- 
101 supports up to eight fans at up to 10W 
max per fan. The TP-101 looks like a PCI 
card and mounts in a PCI expansion slot, 
but a USB port powers the unit. 

The TP-101's bundled utility lets you 
tune individual fan-speed settings and save 
settings in separate profiles. For example, 
you can configure one fan profile for low- 
speed and silent operation and another for 
high-speed, overclocked situations. You can 
also schedule certain profiles to load at spe- 
cific times, and the app lets you easily 
switch between different profiles with a few 
mouse clicks. The Theta TP-101 also gives 
you the option to set upper- and lower- 
boundary temperatures, thus regulating 
fan speeds automatically when those temps 



-£ You can control up to eight fans 
via software with Sunbeam's Theta 
TP-101 Fan Controller. 




are reached. In this mode the fan speeds 
change linearly between 50 and 100%. 



CorepadDeskpadXXXL 



Ever cursed and slammed your fists on 
your desk after missing a crucial shot in 
Counter-Strike because your mouse slipped 
off the mouse pad? Well, the Corepad 
Deskpad XXXL ($27) can help. The pad is 
essentially a giant, cloth surface measuring 
about 35 x 18 inches — large enough to 
cover a large portion of most desks. The 
Deskpad has a specially designed non-slip 
rubber backing that keeps it in place. The 
Deskpad XXXL is also washable using 
common dish soap and a sponge that's 
damp. Although the pad isn't exactly pret- 
ty, it also isn't ultra-slick like most hard 
mousing surfaces. Plus, you'll never run out 
of mousing space again. 

The Corepad 
Deskpad XXXL 
turns nearly an 
entire desktop 
into a giant 
mousing surface. 




Fashionably Fresh Firmware 



Olympus E-500 Digital SLR Camera (vl.2) 



Updated firmware for the Olympus E- 
500 adds a menu function for exchanging 
the AEL/AFL button and One-Touch 
WB button and improves the exposure 
precision when using the built-in flash. 

www.olympus-europa.com 



Pioneer DVR-1 1 1 Series DVD-R (vl.19) 



The latest update for Pioneer's DVR- 
111 DVD recorder family adds support for 
new 8X and 16X DVD-R media from 
TMI, KingDisc, Postech, BeAll, Ritek, 
Optodisc, MBI, and others. 

www.pioneer.co.jp 



Leica Digital-Modul-R (vl.2) 



This update for the Digital-Modul-R 

digicam improves compatibility with 4GB 

SD cards and Mac OS X 10.3, plus offers 

numerous bug fixes and optimizations. 

www.leica<amera.com/index_e.html 

by Marco Chiappetta 
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Enter The Matrix (Orbital) 

A Mod That Puts Your System Data On Display 



n an effort to differentiate their cus- 
tom-built rigs from systems from 
generic system builders, boutique out- 
fits such as Falcon Northwest, Alienware, 
and VoodooPC tend to incorporate 
unique accessories into their systems that 
you typically won't find elsewhere. Some 
systems have such characteristics as laser- 
cut, lighted panels that feature a wild 
logo, while others have killer paint jobs or 
even completely proprietary enclosures. 

Another cool feature we recently 
encountered while evaluating VoodooPC's 



Omen al21x CrossFire Extreme Gamer 
PC was a slick PLED (polymer light-emit- 
ting diode) display that scrolled vital sys- 
tem statistics across its screen. Of course, 
an accessory such as this doesn't improve 
system performance, but we soon found 
ourselves constantly glancing at the PLED 
display to check what was going on with 
the system at any given time. The Omen's 
display detailed how much RAM a partic- 
ular benchmark was using, how much 
drive space was available on each partition, 
and such simple things as displaying the 




You can program the Matrix Orbital MX610 we used for this project to 

display a wealth of information about its host PC. The MX610 can also 

power three case fans and monitor data from four thermal probes. 



current time. Overall, the PLED display 
came in quite handy. 

When we eventually had to send the 
Omen system back to VoodooPC, a 
funny thing happened: We began glanc- 
ing at our own system looking for PLED- 
display information. After a few hours of 
fruitless searching, we decided it was time 
to take action and incorporate a custom 
display into our own system to end the 
frustration once and for all. 

The Parts 

A bit of research revealed that Voo- 
dooPC used a display from Matrix 
Orbital for the custom display it incorpo- 
rated into the Omen al21x. If the display 
is good enough for Voodoo, it's good 
enough for us. Thus, we pointed our 
browser toward Matrix Orbital's Web site 
and ordered a premium MX610 kit. We 
also picked up a handful of Dallas One- 
Wire thermal probes. 

Along with the PLED display, the 
MX610 kit includes a proprietary PCB 
that's equipped with numerous general 
purpose outputs you can use with case 
fans or other 5V/12V equipment. The 
PCB also included four inputs for thermal 
probes. Although the MX610 can monitor 
system data using Motherboard Monitor, 
the standalone thermal probes are useful 
for monitoring temperatures from items 
not listed in Motherboard Monitor, such 
as RAM or a GPU, for example. 

Put It All Together 

Assembling and installing the Matrix 
Orbital MX610 kit was a multistep process. 
Before actually inserting the unit into an 
available drive bay, we first connected the 
four Dallas One-Wire thermal probes to 
the four inputs on the MX610's PCB. 
Connecting the probes required nothing 
more than sliding a plug into a receptacle, 
but you do need to pay attention to which 
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We connected four Dallas One-Wire thermal probes to the MX610 to monitor 
temperatures that the included software couldn't monitor. 



input you connect each probe to and label 
the probes accordingly. This will make 
sorting out temperature data much easier 
later on. If you button up your rig without 
keeping track of each thermal probe, it'll be 
difficult to figure out from where the probe 
is getting its temperature data. 



After connecting the thermal probes, 
we fed all the wires into an available 5.25- 
inch drive bay and secured the MX610 in 
place with a couple screws. Some system 
cases, such as the Silverstone Temjin TJ03 
we used for this project, have a tool-less 
locking mechanism to lock a drive in 



place. Most of these tool-less locks won't 
properly mate with a smaller device such 
as the MX610, so be prepared to remove 
these locks or force a couple of screws into 
place if needed. Luckily for us, the screws 
that Silverstone used to hold the locking 
mechanism in place lined up perfectly 
with the mounting holes on the MX610. 
With the screen mounted securely, we 
affixed the thermal probes to various com- 
ponents within the system. We attached 
one probe to the RAM, another to the 
back of our video card's GPU, another to 
our motherboard's northbridge, and the 
last one to the front of the PSU to give us 
a case-temperature reading. 

The last thing we did was route the 
MX610's USB cable through an available 
slot cover and connect it to an open port in 
our motherboard's I/O backplane. Matrix 
Orbital also offers an internal USB connec- 
tor cable for use with the MX610, but this 
would have required an additional purchase 
that we didn't think was necessary. If you 
opt for the internal cable, you'll need your 
motherboard manual handy to refer to the 
board's USB header pin configuration. 

With everything mounted and connect- 
ed, we powered up our machine and 
installed the necessary drivers for the 
MX610. The driver installation is auto- 
matic if you have the included CD in a 
drive when booting up the system. 
Windows will prompt you that it has 





Installing the MX610 hardware is as easy as inserting it into an available 

5.25-inch drive bay, tightening a few screws, and connecting a USB cable. 

Configuring the software is another story, however. 
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found new hardware, at which point it will 
scan for the CD and install the drivers. 

Control & Configuration 

Physically installing the Matrix Orbital 
MX610 couldn't have been much easier. 
Installing and configuring the software, 
however, was much more difficult. The 
MX610 bundles a third-party application 
called LCDC. Installing LCDC was the 
same as installing any other application — 
run the setup file and follow the on- 
screen instructions to register and acti- 
vate — but difficulties came up when it 
was time to customize the data we wanted 
to display on the MX610's screen. 

Upon completing the installation, 
LCDC launched and loaded a default 
configuration script that scrolled various 
data across the MX610's screen. The 
default configuration script was actually 
quite complete, but we wanted to person- 
alize our installation with the data that 
our thermal probes would collect, plus we 
wanted to take advantage of the plethora 
of plug-ins available online for LCDC. 

Using LCDC's plug-ins was relatively 
simple. After downloading the files from 
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LCDC ( www.lcdc.ee ), we extracted 
them to a folder named Plug-ins in 
the installation directory. To register 
the plug-ins, we had to stop the dis- 
play by pressing the top button in the 
interface and clicking the Configure/ 
Test button. Each time we clicked the 
Configuration/Test button, the pro- 
gram scanned the plug-ins folder for 
new additions. We installed a couple 
of plug-ins for Nero and Folding- 
@Home that displayed usage statistics 
for each application. 

Next, we had to configure LCDC 
to recognize our thermal probes. To 
do this we had to stop the screen 
again, enter the Configure/Test menu, and 
navigate to the program's advanced features 
section. Here, we highlighted the Dallas 
One- Wire menu option and ran the wizard 
to scan for connected probes. LCDC 
immediately recognized all four of our 
Dallas One- Wire probes, at which point we 
had to assign a name to each probe. 

With our thermal probes registered 
in the LCDC application, we then entered 
the included Screen Builder utility and cre- 
ated an entry for each probe to actually get 
the data from the 
probes to the MX610's 
screen. In the screen 
builder menu, we first 
created a new entry in 
the existing script. We 
could have started with 
a clean slate, but there 
were already some use- 
ful items listed in the 
default script, so we 
decided to modify the 
included file instead of 
starting from scratch. 
Prior to creating a new 
entry, we had to assign 



Parts & Prices 

All the parts we used for this mod except 
one came directly from Matrix Orbital. The 
company's MX610 kit included a copy of 
LCDC and a 3-foot USB connector cable, but 
we had to purchase the Dallas One-Wire 
thermal probes separately. The prices for the 
equipment were: 

• Matrix Orbital MX610: $109.95 

• Thermal Probes ($9.95 x 4): $39.80 

• Total Cost: $149.75 
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With the Matrix Orbital 
MX610 installed, various 
data scrolls across its 
screen, including such 
things as local weather, 
drive and memory 
usage statistics, and 
network activity. 



it a name, duration time, FPS rate, and 
transition. We then had to individually 
configure how each line would display on 
the MX610's two-line screen using a com- 
bination of simple text and data variables 
gleaned from LCDC's text-definition vari- 
able screen. The process is somewhat 
tedious and more difficult than it needs 
to be. 

After working with LCDC a while, it 
became apparent that a hard-core coder 
designed the utility from start to finish. 
This can be a good thing sometimes, but 
when a hard-core coder also designs the 
user interface, the interface can end up 
being relatively difficult to use. A typical 
line we saw displayed nothing more than 
a label and a temperature on the 
MX610's screen, such as: Case Temp: 
[#$AdvDalVal000]. That's hardly some- 
thing a less-sawy user would be comfort- 
able working with. Luckily, there is 
plenty of help available online at LCDC 
and Matrix Orbital's support forums. 

Information Overload 

After completing the mod, our rig has a 
slick PLED display that scrolls myriad 
information about the system across its 
screen, just like VoodooPC's Omen al21x 
CrossFire Extreme Gamer PC. When all 
was said and done, available drive space 
and RAM; Internet-usage, Nero-burn, 
and Folding@Home stats; and a ton of 
other data was only a glance away. A 

by Marco Chiappetta 
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COMPLETE THERM ALTAKE 
COMPUTER MODS, 
EXCLUSIVELY AT RADIOSHACK. 
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Here's how to shake up your next LAN party or computer competition. 

NewThermaltake Computer Modeling Components, coming soon to RadioShack. 

A collection of cool lights, cables, fans and more that let you totally trick out your CPU. 

So don't settle for the same old boring box. 

Bust out with some serious PC bling from Thermaltake, at RadioShac 

RadioShack will be the exclusive retailer of the complete line of Thermaltake Computer 
Modding Products. Go online to RadioShack.com and see the complete line 
of Thermaltake, or to find a participating RadioShack store near you. 



www.thermaltakeusa.com 



*m^&' Technology Co., i 



RadioShack 
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The HD-1 : Bom To Be Har 



Bill Owen built a career (and a company) 
on his PC-modding talents. His modding 
service, MNPCTECH, creates some of 
the slickest custom cases on the planet. (We ought 
to know; Owen built the jaw-dropping "CPU 
Stingray" that graced the cover of our August 
2005 PC Modder 2.1.) If you're thinking of tak- 
ing your mod skills pro, meet your competition. 

This tribute to Harley-Davidson and Chieftec's 
venerable Dragon case series features a 3.2GHz 
Intel P4 CPU, a DFI 925X-T2 P4 motherboard, 
2GB of Corsair DDR2 memory, a 256MB ATI 
Radeon 9600XT, and dual 160GB Seagate 
Barracuda hard drives. Owen wasn't satisfied with 
the Dragon's four 80mm fans however, so he 
replaced them. "I've always wanted to modify the 
Chieftec Dragon chassis to accept two 120mm 
cooling fans in the front and two 92mm cooling 
fans in the rear," Owen says. 

Owen's HD-1 also sports a custom blowhole, 
an aluminum eagle head, flaming wheels, and a 
backlit acrylic Harley logo, among other mods. 
Although Owen cooked up the HD-l's mods, the 
PC also owes its fiery exterior to MNPCTECH 's 
airbrush artist, Lin Anderson. "I like the Createx 
because it's water-based [airbrush] enamel and 
flows with the best of paints," says Anderson. 
"Flow is very important because I freehand just 
about everything I do." 

Anderson created the system's flames from layers 
of orange, white, and yellow paint, as well as a 
Createx Candy Orange layer. "The Candy really gives 
the fire the realistic feel and depth," Anderson says. 

We know we wouldn't want to ever part with this 
show-stopping PC, so we weren't surprised to learn 
that Owen is keeping it in the family. The HD-1 now 
sits on a cherry wood desk in his parents' home. A 



photos by 

In Foto Minneapolis, Inc, 

Scott Wojahn 
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The water-cut eagle head silhouette 
gives the HD-1 some attitude, and it 
beats a side-panel window hands down. 
"Installing case windows is the 
majority of work I've performed for 
customers," says Owen. "In my opinion 
the market has become oversaturated 
with premodified window cases. I'm 
no longer excited about a case 
window unless it's something that's 
never been done before." 





Lin Anderson, MNPCTECH's 
airbrush artist, added flames 
to the drive bezels. The HD-1 
also sports Sunbeam's 
Rheobusfan controller. 




Give Us 
Your Mod 




► 



Have a computer mod that will bring tears to our eyes? Email photos and a description to 
madreadermod@cpumag.com . If we include your system in our "Mad Reader Mod" section, 
we'll send you a $1 ,500 Newegg.com gift certificate and a one-year subscription to CPU. 
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Get informed answers to your advanced technical 

questions from CPU. Send your questions along with a 

phone and/or fax number, so we can call you if 

necessary, to q8a@cpumag.com. Please include all 

pertinent system information, 



u 



You're most 



likely witnessing 



Intel's Pentium 4 (M) 



power management 



feature called 



SpeedStep. 



» 



Each month we dig deep into the mailbag here at CPU in an effort 
to answer your most pressing technical questions. Want some advice 
on your next purchase or upgrade? Have a ghost in your machine? 
Are BSODs making your life miserable? CPU 's "Advanced Q&A 
Corner" is here for you. 

Josh R. asked: I've just finished building a brand-new system, and 
with it I got a Sapphire Radeon XI 600 Pro 512MB PCI Express video card. I 
want to keep the 512MB card, but I recently read a review that said an 
Asus EAX1 600XT 256MB card could work in CrossFire mode without 
having to use a master card. Can my Sapphire XI 600 Pro do 
the same if I'm using a CrossFire-certified mother- 
board? And if not is that the difference 
between the Sapphire Pro- and 
Asus XT-branded cards? 



You don't need a 
CrossFire Edition master 
card to run a pair of 
Radeon XI 600 Pros in 
CrossFire mode. 




Al Yes, you can run a pair 
of those 512MB Sapphire 
Radeon XI 600 Pros in 
CrossFire mode without hav- 
ing to use a specialized master 
card. If you check out Sapphire's ' 
Web site, you'll see CrossFire sup- 
port listed in the XI 600 Pro's speci- 
fications. Instead of sending data 
from one card's DVI output to the compositing engine on a master 
card as the XI 800 and XI 900 series do, ATI's low- and midrange 
XI K family of products send frame data via the PCI-E interface to 
enable CrossFire. To answer your other question, the only differ- 
ences between a Radeon XI 600 Pro and an X1600XT have to do 
with core and memory clock speeds. The XTs are usually clocked 
much higher than the Pros. 

However, we wouldn't recommend running a pair of XI 600 
cards in CrossFire mode; it doesn't make much sense for most users. 
Unless you need to connect more than two monitors to your system 
at one time, a faster, single card would probably better serve you. If 
you install a single card in your system, you won't have to worry 
about whether your favorite game is going to scale with CrossFire, 
and it's likely that the strain on your power supply would be lower, 
too. For about the same price as a pair of Radeon XI 600 Pros, you 
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could pick up a Radeon XI 800 GTO, which offers as good or bet- 
ter performance in the majority of circumstances. For a few more 
bucks, you could get your hands on a 256MB Radeon XI 800 XT, 
which is faster still. Unless you're spending big bucks on a high-end 
dual-GPU configuration that's quicker than any single card, it's 
usually easier and more cost-effective to stick with one fast card. 

Mike M. asked: Friends and family often call on me to help build or 
select a computer for them. Unfortunately, I made a mistake recently that 
I'm hoping you can help me with. I knew that the original version of the 
Asus A8N-SLI motherboard had two physical xl 6 PCI-E slots that actually 
ran at x8 in SLI mode. (Of course, there's a newer version capable of true 
dual xl 6.) I was building one system for a friend and recommending com- 
ponents for another friend that both had similar builds in mind. I saw a 
review of the A8N-SLI Deluxe that mentioned it ran dual x8 in SLI. By my 
own stupidity, I somehow concluded that the A8N-SLI Premium must be 
the board with the true dual xl 6, but it was really the A8N32-SLI Deluxe 
that I was after. I recommended the A8N-SLI Premium. Both friends bought 
it and are now stuck with a board that splits the bandwidth into two x8 for 
their SLI configurations. Can you please help me with two questions: 

1. Is there an available BIOS update or hardware mod that could give the 
A8N-SLI Premium the dual xl 6 PEG capability of the A8N32-SLI Deluxe? 

2. At what point will the dual x8 functionality create a bottleneck in my 
friends' SLI configurations? Are there any cards available today that 
are capable of delivering more data than that configuration can han- 
dle? I seem to recall seeing somewhere that a pair of Nvidia 6800 GS 
cards would be fine in that setup, but would the cards end up chok- 
ing a pair of 7800 GTX's or 7900 GTX's? 

Al Unfortunately there's no modding firmware or software patch 
that can take a motherboard based on Nvidia's nForce4 SLI chipset 



Asus' A8N-SLI Premium 
motherboard is based on 
Nvidia's nForce4 SLI chipset 
that runs in a dual x8 PEG 
configuration in SLI mode. 




and let it provide the extra PCI-E lanes Nvidia builds into its 
nForce4 SLI xl6 chipset, which the Asus A8N32-SLI Deluxe is 
based on. The Asus A8N32-SLI Deluxe has 32 PCI-E lanes dedi- 
cated to dual xl6 PEG slots in any configuration, whereas the A8N- 
SLI Premium only has 16 PCI-E lanes set for graphics in its chipset, 
which it then divides into a pair of x8 connections in each PEG slot 
when running in SLI mode. There's nothing you can do to change 
that; it's the hardware makeup of each chipset. 

To follow up on your second question, a pair of xl6 PEG con- 
nections in Nvidia SLI mode only have limited performance advan- 
tages over a pair of x8 PEG connections in SLI. Even Nvidia's latest 
GeForce 7900 series GPU offering won't be able to saturate the 
available bandwidth of x8 PCI-E links in single GPU or SLI dual 
GPU mode. There are fringe application scenarios, however, that 



do show very modest gains (^5%) for dual xl6 PEG connections in 
SLI; for example, Nvidia's high-end SLI AA modes in certain game 
engines show slightly better frame rates on an nForce4 SLI xl6 
chipset-based board compared to the x8 PEG connections on a 
standard nForce4 SLI motherboard. This is mainly due to the high- 
er bandwidth available for inter-GPU communications with load 
balancing, but the net gain is minimal. In general the Asus A8N- 
SLI Premium boards you recommended to your friends are more 
than capable of accommodating any multi-GPU configuration they 
could throw at them. Perhaps when Nvidia takes Quad SLI to more 
of a broader market later this year, a pair of full xl6 PEG links will 
become important, but even then it will only be in those extremely 
high-end usage models and system configurations that 98% of end 
users don't bother to invest in. 

Alex asked: I have a Compaq Evo N800c notebook with a Pentium 4 
(M) processor that's supposed to run at 1 .6GHz. I have done a lot of tests 
on the clock speed of the CPU, and they all show the same clock speed: 
1 .2GHz. I called Compaq, and the company didn't understand what I was 
seeing either. Why is the processor running like this, and is there any way 
to fix it? I can't get into the BIOS because I think Compaq locked it. 

Al You're most likely witnessing Intel's Pentium 4 (M) power man- 
agement feature called SpeedStep. We'll have to assume that you 
were taking these readings when running in battery mode rather 
than plugged into a wall outlet. What happens in battery power 
management mode with SpeedStep is that the processor automati- 
cally drops down to about 80% of its top clock speed. In your case 
the top-end 1.6GHz CPU clock speed drops down to 1.2GHz. 
We'd suggest performing the following test to see if you're getting 
the performance you should from this particular notebook. 

First, plug the machine into a wall outlet so it's in maximum per- 
formance mode and then install and fire up a utility such as 
Prime95 (www.mersenne.org/freesoft.htm) or Folding@Home 
( folding.stanford.edu/download.html) . Both of these utilities will 
heavily tax the CPU and keep it from throttling back into power- 
saving mode. Next, while Prime95 or Folding@Home is running in 
the background, start up a utility such as CPU-Z ( www.cpuid.com 
/cpuz.php ). CPU-Z is a good, quick diagnostic program that will 
report various clock and bus speeds in your system. Our guess is 
that you'll see your CPU has scaled back up to its full-throttle clock 
speed, and the clock CPU-Z reports back is in fact 1.6GHz. This 
dynamic clock throttling feature is critical to extending battery 
uptime of your notebook when you're truly going mobile with it. 
Without it you'd be complaining to Compaq about the machine's 
dismal battery life. Rest assured though, what you're seeing for clock 
speed is most likely by design and not some sort of defect or mal- 
function in the system. Frankly we're surprised the techs at Compaq 
didn't inform you of this, but then again that's why we're here. A 

by Dave Altavilla and Marco Chiappetta, 
the experts over at HotHardware.com 

For bonus content, subscribers can go to 
www.cpumag.com/cpujul06/q&a 
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UEFI 



OS Better 



UEFI's History 



J orking behind the scenes, 
\ I \ I your computer's BIOS han- 
dles the time from when you 
push the power button until the operat- 
ing system loads. The BIOS has been 
performing this task, with very few core 
changes, since the earliest days of DOS 
and IBM's first PCs. But now industry 
developers say it's time for an upgrade. 

UEFI (Unified Extensible Firmware 
Interface) is a specification that will 
eventually replace the BIOS or at least it 
will appear to replace the BIOS. UEFI 
actually will sit on top of a traditional 
BIOS; it won't completely replace the 
BIOS. A computer still needs the BIOS 
to perform basic tasks. 



UEFI serves as an interface between 
the PC's OS and firmware. Both the 
BIOS and UEFI fit into the PC firmware 
classification; although, the UEFI Forum 
says UEFI is a firmware interface specifi- 
cation, not a firmware implementation. 

Throughout its history the BIOS has 
controlled the system between the time 
the user powers on the PC and the OS 
takes control. Now UEFI will perform 
much of the work of the BIOS, includ- 
ing standardizing the method for load- 
ing the OS and for running applications 
that are part of the boot process. UEFI 
will make booting to new hardware 
technologies and large storage devices 
much easier than with the BIOS alone. 

The UEFI Forum released the UEFI 



2.0 specification this 
should help lead to i 
of the interface. The 



10 specif lca- 
:he EFI specs 



for the Itanium server market and then 
contributed its EFI specs to the UEFI 
Forum, which now manages the changes 
to the specs and issues licenses. (Intel 
maintains its copyright on EFI 1.10.) By 
placing the 2.0 specification under the 
UEFI Forum, this lets numerous compa- 
nies contribute to the specification and 
allows for broad adoption. 

In all aspects of the computing market, 
including desktops, notebooks, and 
servers, UEFI should lead to more stabili- 
ty. Almost "hiding" the BIOS firmware 
from the OS, UEFI will regulate the way 
the firmware interacts with the OS. Also, 
UEFI will standardize traditional BIOS 
tasks, such as checking for installed hard- 
ware and loading the OS, resulting in 
fewer hardware conflicts and problems. 

Key Differences 

Clearly UEFI is designed as an im- 
provement over the BIOS. Developers 
originallv created the 
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How The BIOS Works 



ocesses might differ from your computer's BIOS.) 
The CPU accesses the BIOS, which is a small chip on the moth- 
ooard that contains a set of instructions in ROM for booting the 
. The CPU reads those instructions and executes them, accessing 
a from areas on the BIOS chip or elsewhere in the computer. 
Instructions in the BIOS continue to run the PC during the 
ot process until the BIOS hands off control to the OS. 

The BIOS loads the device ; 

drivers and sends signals | 

to the hardware, using i 

data found in CMOS, to j 

enable each component j 

and to ensure CMOS lists j 

each correctly. (A few i 

examples below.) i 





The BIOS 
jerforms the 

OST: a multistep 

rocess that 
jxamines and 
tests system 



IT, the BIO! 
a bootable disk (usualh 
hard drive) and then n 
the first sector of the d 
called the boot record, 
boot record contains tr 
OS loader software, w u 



m the CMOS chip. 
OS contains data 
RAM that includes 




ormation ab 
■ir system. 



Is amount of memory 
correct? Are all RAM 
chips working? 

Does the keyboard 
respond to requests? 



The BIOS performs three key functions: 

• It determines whether all of the attached 
hardware devices are working properly. 

• It loads the important parts of the OS from 
the hard disk or the network into memory. 

• It manages the preboot data flow between 
the OS and the attached devices. 



and PC AT computers more than 20 years 
ago. Computers today are vastly different 
than they were two decades ago obviously, 
but the essential aspects of the BIOS have 
changed very little in that time frame. 

The BIOS also is exclusive to the x86 
processor's architecture, whereas UEFI 
isn't exclusive to any type of processor 
architecture. When the BIOS loads, it 
must emulate old 8086/8088 Intel proces- 
sors, which severely limits memory alloca- 
tions. Another problem with the BIOS is 
its inability to effectively deal with large 
numbers of hard drive partitions. UEFI 
allows for far more efficient multibooting 
and use of multiple partitions. 

Even though UEFI is the first signifi- 
cant, widespread change to the PC 
firmware since the creation of the BIOS, 
there have been many add-ons. UEFI 
makes use of a few firmware interfaces 
that were third-party add-ons to the 
BIOS in the past. The boot manager, for 
example, allows for booting from differ- 
ent devices or for toggling among OSes. 

However, UEFI offers no specifications 
for handling the POST or Setup func- 
tions. Those functions remain with the 



UEFI Booting Process 



BIOS, which is why the UEFI serves as an 
interface that runs on top of the BIOS. 

UEFI provides a clean interface be- 
tween the computing platform and the 
OS, which lessens errors in the OS load- 
ing process. UEFI also offers the oppor- 
tunity to greatly expand processes that 
occur during the booting process before 
the OS loads. 

Implement UEFI 

Although it appeared as though UEFI 
was on a fast track to widespread imple- 
mentation in the PC market, Microsoft 
announced in March that it wouldn't 



of Windows Vista. (Microsoft originally 
had planned to include UEFI support in 
all versions of Vista.) Microsoft, however, 
will include UEFI support in its Long- 
horn server when it appears in 2007. 

Apple, meanwhile, is including support 
for UEFI in its new Mac computers that 
include Intel processors. Apple says the use 
of UEFI is one of the reasons its new Macs 
boot extremely quickly. UEFI also is help- 
ing Mac users run Windows in addition to 
their Mac OS by using Apple's Boot Camp 
software (which was in public beta testing 
at the time of this writing). 



otter support tor 



its first version 



by Kyle Schurman 



Working Under Legacy 



As you can see from this chart, every key component of the computing environment has 
undergone a major revision— and often more than one— since the days when the BIOS first 
appeared. Other components have left legacy technologies behind. Changes to the BIOS 
have involved only additions to the basic legacy architecture. The BIOS hasn't undergone a 
major revision prior to UEFI. ▲ 



Component 


Then 


Now 


CPU 


16-bit internal and 8-bit external 


64-bit extensions 


Bus 


8-bit ISA 


PCI Express 


Video 


Text 


SXVGA 


Audio 


Built-in PC speaker 


High-def audio 


OS 


DOS 


Protected-mode OSes 




Pre-boot • 



OS Loader 



UEFI Image 
Load 



UEFI OS 
Loader Load 



Boot Services 
Terminate 



UEFI provides a smooth interface between the BIOS and the oper- 
ating system. The BIOS continues to handle the power up and 
POST phases of the platform initialization process (far left). UEFI 
operates on top of the BIOS during the booting process until hand- 
ing over control to the OS. 

UEFI Applications and Drivers. Either the Boot Manager or 
other UEFI applications loads these files. UEFI Image then uses 
these files to run. 

LUEFI Image. UEFI Image is a class of files that contain exe- 
able code and run under UEFI, making use of UEFI Drivers 



UEFI OS Loader. This UEFI application takes control of the 
tern from the firmware and is in charge of loading the OS. 

UEFI Boot Code. The Boot Code initializes the hardware fro 
power up and eventually transfers control of the hardware to t 
OS. It also reads the flash memory, lets the BIOS perform the 
POST, and initializes the interface controllers and RAM. 

Boot Services terminate. When the OS Loader properly 
loads the OS, it terminates the Boot Services and takes control 
of the system. 

Once the OS loads properly and boots, it takes total control 
ystem from the UEFI interface and the BIOS. < 
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GeForce Go 7900 



Nvidia has released two boards for the notebook market in 
the GeForce 7900 family: the GeForce Go 7900 GTX and 
the GeForce Go 7900 GS. 

The Go 7900 GTX is similar in features to the 7900 
GTX designed for desktops. However, it has a slightly 
lower core clock speed and is designed to run at a 
lower temperature. ▲ 



Category 


Go 7900 GTX 


7900 GTX 


Manufacturing process 


0.09 micron 


0.09 micron 


Max core clock frequency 


600MHz 


650MHz 


Graphics memory controller 


256-bit GDDR3 


256-bit GDDR3 


Peak memory bandwidth 


38.4GBps 


51.2GBps 


Interface 


PCI-E x16 


PCI-E x16 


Multiple GPU support 


Yes (SLI) 


Yes (SLI) 


Source: Nvidia 



In March, Nvidia an- 
nounced five releases 
under the GeForce 7 fam- 
ily: 7300 LE, 7600 GS, 
7600 GT, 7900 GT, and 
7900 GTX. For this 
White Paper we will fo- 
cus on the two 7900 
boards. In addition, Nvi- 
dia released a notebook 
version of the 7900 in 
April called the Ge- 
Force Go 7900; see the 
"GeForce Go 7900" chart 
for more information. 

Efficient Design 



Nvidia's design and 
engineering gives the 
7900 series a boost in its 
performance. Nvidia cre- 
ated the G71 GPUs for 




A video image without MEE; obviously blocky. 



A video image using the MEE. 



the 7900 series using a 0.09-micron 
manufacturing process. This manufac- 
turing process has let Nvidia reduce the 
number of transistors by about 8% from 
chips in the 7800 series, but Nvidia 
didn't sacrifice any performance because 
the smaller transistors can run at an 
increased clock speed. Also, Nvidia says 
it has streamlined performance by 
improving the pipelines in the G71 
chips, introduced more efficient FP 
(floating point) blending, and improved 
SuperAA performance. 

Much of the rest of the architecture in 
the 7900 series is similar to the 7800 
series. However, several media reports 
prior to the release of the 7900 boards 
indicated Nvidia would possibly dou- 
ble the number of pixel shaders in 
the G71 GPU. Ultimately, the 7900 
series makes use of 24 pixel shaders 
and a maximum 24 pixels per clock cycle, 
which balances processing 
regardless of the type of 
load. Graphics boards that 
offer an imbalanced num- 
ber of pixel shaders vs. 
pixels per clock cycle may 
suffer in certain situations. 
For example, a chip with a 
large ratio of pixel shaders 
to its maximum allowable 
pixels per clock cycle might 
perform well in many 
areas, but could struggle 
with games requiring a 
high textual load. 



MEE. The MEE found in the GeForce 7 family 
greatly enhances the chips' ability to work 
with both video encoding and digital video record- 
ing. Video compression algorithms rely heavily on 
motion estimation to save data. (Motion estima- 
tion is the process of accurately estimating the 
movement of an object in a video stream from 
frame to frame without saving the specific data in 
the next frame. Instead, the video compression 
algorithm saves motion vectors, which let the GPU 
determine the movement of the object from frame 
to frame while requiring less data.) 

In older systems the GPU might pass the 
processor-intensive task of motion estimation to 
the CPU. However, this was inefficient, and it 



usually was too much for the CPU to handle. But 
because of the MEE on the GeForce 7 family of 
chips, the GPUs can handle movement in video 
without relying on the CPU as much, resulting in 
better overall system performance. 

The MEE also allows for recording and com- 
pressing of video data in real time, thanks to the 
use of motion vectors. Motion vectors help reuse 
data from frame to frame, improving overall 
recording quality and making greater video com- 
pression available. Greater video compression and 
better recording quality result in a smooth, accu- 
rate playback. The chips can't record and com- 
press the data quickly enough without an MEE, 
which results in blocky video upon playback. 



XHD Gaming & 
Quad SLI 

The 7900 GTX and 
7900 GT deliver enough 
graphics processing power 
to allow for XHD (Ex- 
treme High Definition) 
gaming. Nvidia says the 
7900-series boards can 
deliver double the picture 
clarity found with a 
1080pHDTV. 



For the best results in 
XHD gaming, Nvidia 
recommends using the 
7900 boards in a Quad 
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GeForce 7900 GTX vs. 
Radeon X1 900 XTX 



Nvidia's GeForce 7900 GTX and ATI's Radeon X1900 XTX 
have several similarities. For instance, both have identical 
core clock frequencies, and both chips make use of the 
0.09-micron manufacturing process. But the GPUs 
behind these two competing boards have plenty of differ- 
ences, with one of the most significant being their die 
sizes: The 7900 GTX has a 196mm 2 die size, compared to 
the approximate 352mm 2 die size of the X1900 XTX. By 
using a smaller die size, Nvidia can make more chips per 
wafer, which should lower prices for users. ▲ 



Category 


7900 GTX 


X1 900 XTX 


Manufacturing process 


0.09 micron 


0.09 micron 


Number of transistors 


278 million 


384 million 


Core clock frequency 


650MHz 


650MHz 


Max graphics memory size 


512MB 


512MB 


Graphics memory controller 


256-bit GDDR3 


256-bit GDDR3/4 


Peak memory bandwidth 


51.2GBps 


49.6GBps 


Interface 


PCI-E x16 


PCI-E x16 


Number of pixel shaders 


24 


48 


Number of vertex shaders 


8 


8 


Number of texturing samples 


16 


16 


Number of pixels per clock cycle 


24 


16 


Multiple GPU support 


Yes (SLI) 


Yes (CrossFire) 


Sources: Nvidia, ATI, X-bit Labs 



SLI setup, where two graphics boards 
each containing two G71 GPUs operate 
as a team, allowing for the power of four 
GPUs in one system. (We discussed 
Quad SLI in detail on page 40 of the 
June CPU.) 

Combining Quad SLI with G71 
GPUs, gamers can use 30-inch XHD dig- 
ital displays running at resolutions up to 



2,560 x 1,600 dpi, even when running 
under high frame rates. 



PurGVidGO 

Using Nvidia's PureVideo technology, 
the GeForce 7900 boards can enhance 
HD video in a variety of formats, in- 
cluding H.264, VC-1, WMV, WMV- 
HD, MPEG-2 HD, and MPEG-2 SD. 



Furthermore, PureVideo works on all 
types of displays, and users can output 
the HD video at 720p, 1080i, and 1080p 
resolutions. 

Nvidia's designers built PureVideo 
with the idea that the company could 
program it to encompass future video 
encoding formats, letting the technology 
remain relevant and up-to-date. 



Supporting HDCP (Somewhat 



Nvidia created its G71 GPUs to support HDCP. (We discussed HDCP in the June CTOon page 
42.) However, for HDCP to work properly, 7900-series board manufacturers also have to include 
HDCP support inside their boards and most of the early 7900 boards don't support HDCP. 



HDCP encryption 




When HDCP is used with a DVI 
connector, it protects the link for 
the HD video as it moves between 
the output device and the display 
device. (HDCP also works with 
an HDMI connector.) For HDCP 
certification hardware devices 
must contain encryption keys that 
are built into the hardware at 
the time of manufacturing, and, 
even though the 7900-series 
GPUs include HDCP support, 
not all 7900-series board makers 
are including that support. 



Source: Nvidia 
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Although gamers definitely appreciate the benefits 
of widescreens, nearly all desktop users will benefit 
from widescreens with XHD. XHD widescreen reso- 
lution is significantly higher than that of normal PC 
resolutions, allowing for more of the image to be 
visible, which is, as gamers know, a handy feature 
when playing a game. 



XHD's widescreen capabilities are also useful 
for almost any user. With up to 20% more 
desktop space available for viewing compared 
to a normal monitor (4:3 ratio), users perform- 
ing tasks ranging from video editing to multi- 
tasking will appreciate the widescreen view. 



Source: Nvidia 




1,920x1,200 
1,680x1,050 



Normal 4:3 
1,024x768 







B©nchnricirkinQ 

Benchmarking results from third- 
party sources, such as ExtremeTech, 
Neoseeker, and X-bit Labs, say the 7900 
GTX is a strong offering and at least the 
equal or better in certain circumstances 
of ATI's Radeon XI 900. For instance, 
in the May issue of CPU (page 16), 
boards featuring the GeForce 7900 



GTX repeatedly received ratings of 4 or 
more CPUs out of 5. 

For 7900-series users, determining 
which brand and model of board would 
work best in their situation will require 
a study of various benchmarks. Users 
will need to figure out which board 
works best with their favorite games and 
their system configuration. 



The good news is it's difficult to go 
wrong with either Nvidia or ATI boards; 
both companies have some outstanding 
offerings available in the graphics board 
world. When calculating price vs. perfor- 
mance, the 7900 series may currently be 
the best bet of them all. 



A 



by Kyle Schurman 



GeForce 7900 GTX vs. 
GeForce 7800 GTX 



When developing the GeForce 7900 GTX, Nvidia maintained much of 
the successful design of the GeForce 7800 GTX 512, modifying and 
streamlining some key features. For example, the 7900 uses 24 mil- 
lion fewer transistors than the 7800. By using fewer transistors, 
Nvidia has given the 7900 a smaller die area that generates less 
heat. In fact, the 7900 runs extremely quiet when compared to other 
newer graphics boards, and it makes use of the smallest heatsink 
and fan unit that Nvidia has used on a board in the past four years. 
Despite having fewer transistors, the 7900 series hasn't lost any 
processing power or capabilities compared to the 7800. 

The 7900 GTX is the second high-end graphics processor for the 
desktop that runs at 650MHz, joining ATI's Radeon X1900 XTX. ▲ 



Category 


7900 GTX 


7800 GTX 512 


Manufacturing process 


0.09 micron 


0.11 micron 


Number of transistors 


278 million 


302 million 


Core clock frequency 


650MHz 


550MHz 


Max graphics memory size 


512MB 


512MB 


Graphics memory controller 


256-bit GDDR3 


256-bit GDDR3 


Peak memory bandwidth 


51.2GBps 


54.4GBps 


Interface 


PCI-Ex16 


PCI-Ex16 


Number of pixel shaders 


24 


24 


Number of vertex shaders 


8 


8 


Number of texturing samples 


16 


16 


Number of pixels per clock cycle 


24 


24 


Multiple GPU support 


Yes (SLI) 


Yes (SLI) 



I 



Sources: Nvidia, X-bit Labs 
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RAID Workshop 

Four Array Types Built To Order 




Before You RAID 

Answers, Insights & Advice 
For Common Pitfalls 




he decision to RAID a desktop system 
isn't one to take lightly. Nor is it some- 
thing to fear. RAID, in all its various forms, represents 
a storage alternative that can deliver very real advantages 
to a desktop system. Whether those advantages will bene- 
fit you specifically depends on a multitude of factors. The 
first step in determining whether to implement a RAID on 
a desktop PC involves identifying those factors and assessing 
their relevance to your particular situation. 

In the following articles, we explore the types of users and situations for 
which configuring a RAID makes sense. We've also compiled an article's worth 
of RAID projects for various scenarios and an article's worth of troubleshooting 
information for situations you're likely to encounter when setting up a RAID. 

No. 1 Reason To RAID: Redundancy 

As you probably know, the R in RAID stands for redundant, which refers 
to the simultaneous existence of identical content stored in two or more 
storage locations. Redundancy is arguably the most important benefit that 
RAID has to offer a desktop PC user, says Greg Schulz, founder and senior 
analyst of the Storage I/O Group ( www.storageio.com) , as well as the author 
of "Resilient Storage Networks." 

"RAID lets you isolate and protect your computer against a disk drive fail- 
ure. If you can't afford downtime, then RAID is in your future," says Schulz. 

Redundancy occurs naturally with almost all types of RAID but is most 
pronounced and effective as part of the drive-mirroring process that RAID 1 
supports. When a computer user implements a mirrored RAID array on a 
desktop PC, each of the drives in the array contains a complete set of files — 
including the operating system, program and data files, and anything else 
stored on the drive — that's needed to run the computer. Consequently, if 
one of the drives goes down unexpectedly, the other drive (or drives) contin- 
ues to provide uninterrupted access to the system. 

That's no small advantage. A casual user with a basic PC setup can get by 
without a computer for a day or so. A power user or small-business owner 
can't. The existence of a redundant drive makes it possible for such users to 
maintain around-the-clock access to their critical data sets. If one drive in the 
array should fail, the remaining drive (or drives) will keep the system up and 
running until the user restores the RAID to its full capacity. The mirrored 
desktop RAID configuration ensures that locally stored data is available 
whenever the computer is turned on. 
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Is The Payoff Worth The Effort On The Desktop? 



MIRRORED RAID-1 ARRAY 



DRIVE ONE 



BLOCK TWO 



DRIVE TWO 



BLOCK TWO 




BLOCK FOUR 




BLOCK FOUR 



The most stable RAID setup (and the one that makes sense for 
practically any user) is a mirrored RAID 1 array. "With a set of 
mirrored drives/' says Rob Enderle, principal analyst at The 
Enderle Group, "you won't lose any data." 



Such a discussion of redundancy begs one question: 
Is RAID a replacement for backup techniques? 
"Absolutely not," says Schulz. "RAID and backups are 
complementary. The backup is there so that if you 
delete a file, you can restore it and access it. RAID is 
there so that if a drive fails, you can keep working." 

Of course, a mirrored RAID array certainly makes 
sense as part of a backup solution, too, in which case it 
offers the benefit of double-redundancy (the RAID, 
which contains redundant data, is itself redundant) for 
preserving irreplaceable files, including personal photos 
and videos, client lists, financial records, and various 
forms of digitized intellectual property. Users can imple- 
ment a backup RAID within a desktop PC to comple- 
ment a single boot drive or even a bootable RAID, but 
doing so consumes valuable space within the case. 

Rob Enderle, principal analyst of The Enderle 
Group, says an alternative is to implement the backup 
RAID on a remote network server or NAS system. "You 
need to think about where you place a RAID," Enderle 
says. "It might be best to take it off premise. Because the 



RAID is remote from the PC, you can more effectively 
secure it from theft and disaster." A networked RAID 
can also function as a centralized storage server for all 
the devices in your home and office. 

No. 2 Reason To RAID: Performance 

It's a widely accepted notion that a desktop implemen- 
tation of a striped RAID array can 
improve a system's performance. In the 
same way that a bucket with two holes 
will empty its contents faster than a 
bucket with one hole, a striped RAID 
can theoretically optimize the sys- 
tem's I/O speed by enabling the 
OS to read data from and write i 
data to multiple drives at the 
same time. What isn't so 
widely accepted is whether 
the performance boost is 
worth the investment in 
RAID technology. 
Many users say no. 

Why? For starters, 
a RAID array puts 
your data at risk. 
In contrast to the 
ever-popular 
RAID 5 array, 
which also 
supports k 
striping, 
RAID 
makes j 





<* 




spotlight 




Adding a mirrored RAID to the 
desktop doesn't relieve you of 
backup responsibilities. One 
attractive option is a RAID- 
enabled NAS, such as the 
plug-and-play ReadyNAS NV 
(starting at $1,199 for 1TB; 
www.infrant.com) . 



no provisions for parity. As such it is the 
only configuration of RAID that isn't 
redundant. If one drive in the array goes 
down, the entire RAID goes down. Worse 
yet, the user will lose all the data contained 
on both drives. This process of striping data 
across multiple drives is like writing sen- 
tences across two sheets of paper. If one 
sheet of paper is lost or thrown away, the 
fragmented sentences and words printed on 
the remaining page make little if any sense. 
Likewise with a drive that contains only 
fragments of files. For anyone who values 
data, RAID seems more like a threat to 
avoid than a technology to embrace. 

Moreover, the actual performance boost 
that RAID delivers often turns out to be 
considerably less impressive than expected, 
says Marty Czekalski, interface architecture 
initiatives manager at Maxtor and vice pres- 
ident of the SCSI Trade Association. "You 
will get a performance boost in RAID 0, 
but my own personal opinion is that the 
performance is not noticeable enough." 

Those are fighting words to some RAID 
devotees, who insist they've enjoyed faster 
system performance since implementing 
striped arrays. So who's right? Both proba- 
bly. The key word in Czekalski's assessment 
is "noticeable." While most benchmarks 
show that a properly configured RAID 
array will provide better performance than 
a single drive, the degree to which a RAID 
array outperforms its competition varies 



widely, with typical perfor- 
mance gains measured in the 
relatively modest range of 3 
to 20%. The benchmarks 
also indicate that RAID O's 
performance benefits tend 
to be most pronounced in 
certain circumstances, most 
notably in large sequential 
data transfers, such as those 
involved in video- and audio- 
editing tasks. 

Desktop RAID arrays have grabbed 
the attention of hard-core gamers looking 
for every advantage they can get. However, 
benchmark results seem to indicate that a 
striped array offers few if any advantages for 
most games, including first-person shoot- 
ers. Games that involve large sequential 
data transfers, such as those based on the 
Infinity engine (Baldur's Gate, Planescape: 
Torment, etc.), will benefit most from 
RAIDO. 

No. 3 Reason To RAID: 
Administrative Issues 

Even if your RAID array delivers no 
benefits in terms of extra performance, it 
certainly has more to offer than mere data 
redundancy, notes Peter Radsliff, a senior 
director of category management in the 
branded solutions department at Seagate. 



Indeed, the technology has a certain 
administrative attraction for power users 
because a RAID requires scant attention 
once it's implemented. "We found that the 
people who appreciate it the most are the 
power users because they don't want to be 
system admins on the weekend." In other 
words, they don't want to deal with crashes. 

And who can blame them. Crashes are 
nasty ordeals, but they prove particularly 
frustrating for businesses and power users. 
A casual user can recover from a drive crash 
in a couple of hours or as long as it takes to 
install a new drive, reinstall Windows, load 
a few home-productivity apps, and restore 
a backup. A power user, however, may 
spend days rebuilding a highly customized 
system from scratch. A RAID that involves 
mirroring lets power users eliminate the 
rebuilding process altogether. There's no 
downtime, no software installations, no 
tweaking of OS settings. 

Moreover, a properly configured RAID 
can significantly decrease the odds that a 
catastrophic system crash would ever occur. 
Indeed, the redundant aspect of a mirrored 
array makes it an especially stable founda- 
tion on which to build a computer system. 
Consider the facts: Whereas a striped 
RAID configuration effectively abbrevi- 
ates the MTBF rate (if each drive in a 
striped two-drive array has a failure rate of 
1:1,000, the odds of the RAID failing at 
any given time are 2:1,000 or 1:500 
because a failure in either drive will crash 
the RAID), a mirrored RAID 1 configura- 
tion effectively prolongs it (if each drive in 
a mirrored two-drive array has a failure rate 
of 1:1,000, the odds of the RAID failing at 
any given time are 1:1,000,000 because it 
would take a simultaneous failure of both 
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A striped RAID array brings the 
promise of better performance 
and 100% storage efficiency. That 
makes it a no-brainer, right? 
Wrong. "The problem/' warns 
Hubbert Smith, director of 
enterprise marketing at Western 
Digital, "is that if either of those 
drives fails you lose all of the data 
on those drives." Carefully 
consider the value of your data 
before investing in a RAID array. 
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drives to crash the RAID). Adding a mir- 
rored drive to a desktop PC is like wearing 
both a hat and sunscreen. If something 
happens to either one, you still won't 
get burned. 

No. 4 Reason To RAID: Cost & Value 

Ideally, cost shouldn't be the only con- 
sideration when deciding to implement a 
RAID array on a desktop PC. Whatever 
you might spend on a RAID 1 implemen- 
tation will seem like a bargain the first time 
the mirrored array saves your PC from a 
catastrophic crash. The fact is, though, that 
a RAID upgrade comes at a price. 

The primary expense associated with a 
RAID implementation is equipment. At 
the very least, a RAID or RAID 1 array 
requires the presence of two drives; a RAID 
5 array requires three or more. (Yes, we 
know it's possible to set up a RAID on a 
single drive, but we can't find a good rea- 
son why anyone would want to.) Users will 
get the best results by investing in drives 



{AID 



Name: Dan Payne 

Hometown: Austin, Texas 

Occupation: Freelance Web application developer 

£P(/ Subscriber: Since September 2005 



When we asked Dan Payne, who works from home, 
why he RAIDed his desktop PC, he told us he 
needed real-time backups to protect his freshly 
authored code. Payne installed a backup soft- 
ware suite, but it proved a major drain on 
system resources. He then implemented a 
RAID. After a less-than-satisfactory experi- 
ence with RAID 0+1 , he set up a mirrored 
RAID 1 array. Payne says he's very happy 
with the results. 

"I've gone through lots of hard drives 
over the last six years," Payne says, "and 
this is my first RAID setup. It beats any soft- 
ware backup solution out there." Payne 
notes that he continues to perform a 
nightly incremental backup to an offsite dedicat- 
ed storage server to further protect his data. 

Would Payne recommend RAID to others? 
"Absolutely," he says, noting that if his hard drive 
bites the dust, he won't experience any downtime. 
"I can keep right on working and just replace the 
dead drive when time permits." ▲ 
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with matching capacities — or, more specifi- 
cally, equivalent LBA counts — rather than 
partnering an existing drive with whatever's 
on sale at Best Buy. A RAID adapter is also 
a necessary piece of equipment, although 
many motherboards sold these days have 
RAID functionality hardwired into them. 
Even so, you can count the actual out-of- 
pocket expense for setting up a RAID in 
multiple hundreds of dollars. 

But that's the cost on paper. For most 
users the more important issue is value, and 
several things determine the value of a 
RAID. First, the RAID's storage-efficiency 
rate, which measures the amount of viable 
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The roving parity block in a RAID 5 array lets this 
RAID configuration provide the protection of 
redundancy and relatively high storage efficiency. 
If one drive in a RAID-5 array crashes, you can 
use content from the other drives to rebuild it. 
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storage space as a percentage of total avail- 
able storage space value, determines value. 
When it comes to storage, the most effi- 
cient RAID configuration is RAID 0, 
which has a theoretical efficiency rate of 
100%. That means a pair of 100GB drives 
tied together in a striped RAID configu- 
ration would have 200GB of available stor- 
age. The same drives together in a mirrored 
RAID 1 configuration, however, would 
have only 100GB of available storage space 
for an efficiency rate of 50%. RAID 5 has a 
variable storage-efficiency rate that the total 
number of drives in the array determines. 

The value of the data also determines the 
value of a RAID system. Of course, that's a 
subjective determination, says Hubbert 
Smith, director of enterprise marketing at 
Western Digital, but for most users, the 
data will greatly outweigh the cost of an 
additional drive. "Mirroring is really sim- 
ple, really cheap insurance for your family 
photos and MP3s," he says. "Look at it this 
way: If you're downloading files at $1 or $2 
a song, it doesn't take too many to make a 
second drive worth it." 

Finally, the value of your time in no 
small part determines a RAID's value. How 
much productivity is lost during a system 
crash? How many potential sales are lost? 
How valuable is your personal time? 
Businesses and power users often agree that 
the loss of mission-critical data for even a 
few hours will greatly exceed the price of a 
couple of high-quality hard drives. 

Should You RAID? 

So does a desktop RAID make sense for 
you? There's no right answer to the ques- 
tion, but many of you will benefit (if you 
already don't) from the technology, espe- 
cially in the form of a mirrored RAID 1 
array. The technology is slowly working its 
way into the mainstream and has become 
quite affordable. If you haven't already, this 
may be a good time to give it a try. 

byJeffDodd 
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Four Array Types Built To Order 



he enthusiast community typically thinks of RAID 

as an easy way to increase disk performance, but the 

native RAID controllers available today offer numerous other RAID 

modes that may be more beneficial, depending on your typical usage 

scenario. By now you know that you can use RAID 1 to mirror data on 

a pair of drives to keep your data safe in the event of a drive failure. 

RAID 5, 0+1, and 10 also offer varying levels of redundancy, capacity, 

and performance. 

Western Digital's Raptor WD1500 is the highest-performing desktop 
i hard drive currently available. With support for NCQ and 
^ID-specific, time-limited error recovery, Raptor WD 1500 
drives are perfect candidates for use in a RAID array. 
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You can use Intel's Matrix Storage Manager to configure and 
monitor any drive or RAID array connected to a compatible 
Intel-built I/O controller hub, such as the ICH7R. 



Armed with a handful of high-per- 
formance Western Digital Raptor 
WD 1500 drives and an Asus mother- 
board with an Intel 975X Express 
chipset with an ICH7R I/O controller 
hub, we configured four of 
the most commonly sup- 
ported RAID arrays. We 
will detail the installation 
processes and performance 
characteristics of each type 
on the pages ahead. 

Each RAID mode the 
ICH7R supports (RAID 
0, 1, 5, and 10) has its 
own distinct pros and 
cons. The configuration 
processes, however, are all 
very similar. You can con- 
figure RAID arrays via 
Windows using Intel's 
Matrix Storage Manager 
app or use the basic set of 



Parameter 


I Value 


Status 


Normal 


System Volume 


No 


RAID Level 


RAID (striping] 


Strip Size 


16KB 




27S.5GE 


Number of He , 


2 


-:■:'■ :Ji-vr ■> <:■■!"::.!-: 


WDCWD1500ADFD-00NLR 


■.■■'.": : •■ 


WDCWD1500ADFD-00NLR 


Parent Array 


Array 



RAID BIOS options the system will typically make available at startup. Other RAID- 
capable chipsets function in a similar manner. Nvidia's nForce chipset family, for exam- 
ple, also has a Windows-based utility and RAID BIOS options. So, although the menus 
and screen shots on these pages aren't universal, they should be similar enough to help 
you configure RAID arrays on virtually any chipset. We'll detail the configuration process 
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using the ICH7R's RAID BIOS options, 
as we know that not everyone is running a 
Windows OS. 

RAID 0: Maximum Transfer Rates 




Creating our RAID array. 




Giving the RAID array a name. 




Setting the RAID array's level. 
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RAID Performance Battle Roya 



To assess the performance of each RAID array we configured for this article, we 
used a handful of benchmarks available online (should you want to compare your 
results to ours). To isolate the performance of the RAID arrays, the OS partition 
resided on a separate drive connected to a Marvell SATA controller incorporated 
onto the Asus motherboard we used in our test system. We created all the RAID 
arrays on an Intel ICH7R I/O controller hub using numerous Western Digital 
Raptor WD1500 hard drives. We ran all the tests on an individual array after a 
fresh format to achieve maximum repeatable performance data. 

Our test system included an Intel Pentium Extreme Edition 965 (3.73GHz), Asus 
P5WDG2-WS motherboard (975X Express), 1GB of Corsair TWIN2X1 024-8500 
(512MB x 2), an Nvidia GeForce 7900 GTX, and Western Digital Raptor 36GB (the 
OS drive) and various Western Digital Raptor 150GB drives (the RAID drives). 

Our performance data reveals each RAID array's respective strengths and weak- 
nesses (best scores are reported in bold italics). Compared to the baseline single- 
drive scores, the RAID array offered nearly double the performance in Sandra's 
drive index and HD Tach's burst-speed tests. The RAID 1 array offered the best 
application loading and general usage performance, according to PCMark05, and 
the RAID 1 's random access scores were also at the top of the charts. 

The RAID 5 array, designed for performance and fault tolerance, seemed to 
falter, though; its average read and burst performance was better than the single- 
drive baseline, but it was outperformed in every other test. The RAID 5 array also 
had relatively high CPU utilization. The ICH7R's drivers likely held our RAID 5 
array's performance back, as true hardware RAID controllers typically exhibit bet- 
ter RAID 5 performance. 

The RAID 10 array seemed to offer a good balance of performance and redun- 
dancy, as it put up the best average read speed of the bunch, but remember that 
RAID 10 requires a minimum of four hard drives and a potent PSU. ▲ 



Selecting the drives for the RAID array. 





Single Drive 


RAID0 


RAID1 


RAID 5 


RAID 10 


Drives In Array 


1 


2 


2 


3 


4 


SiSoftware Sandra 2007 Pro File System Benchmark 


Drive Index 


69MBps 


121MBps 


60MBps 


44MBps 


88MBps 


Random Access 


11ms 


11ms 


1ms* 


12ms 


7ms 


Futuremark PCMark05 HDD Test Suite 


Overall Score 


7028 


9728 


8030 


3372 


9064 


WinXP Startup 


11.43MBps 


14.30MBps 


15.55MBps 


6.03MBps 


16.69MBps 


Application Loading 


9.67MBps 


10.44MBps 


11.28MBps 


5.89MBps 


9.65MBps 


General Usage 


8.48MBps 


10.76MBps 


11.28MBps 


5.51MBps 


10.06MBps 


Virus Scan 


88.65MBps 


124.23MBps 


80.97MBps 


59.57MBps 


113.98MBps 


File Write 


84.87MBps 


179.51MBps 


85.64MBps 


15.35MBps 


136.11 MBps 


HD Tach v3.0.1 .0 Long Benchmark (32MB Zones) 


Burst Speed 


134.3MBps 


244.1 MBps 


99.3MBps 


158.6MBps 


243MBps 


Average Read 


78MBps 


150.9MBps 


77.2MBps 


115.2MBps 


156.3MBps 


Random Access 


8ms 


8.5ms 


7.4ms 


8.5ms 


8ms 


CPU Utilization (± 2%) 


2% 


5% 


2% 


8% 


6% 


* Although the random access benchmark in Sandra 2007 repeatedly reported 1ms on the RAID 
1 array, this score may not be accurate. 
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Designating the stripe size of our RAID array. 




Setting the RAID array's volume size. 




Finalizing our RAID configuration. 



RAID is probably the most common 
RAID mode among enthusiasts because it 
offers high-data transfer rates. Striped 
RAID arrays achieve such rates because 
they can read/write data from more than 
one drive at any time. You'll rarely find this 
array used in enterprise settings, though, as 
RAID offers no data mirroring or redun- 
dancy. RAID requires two or more dri- 
ves, but if any drive in the array fails, the 
data on the entire array is lost. That's why 
it's important to have a backup strategy in 
place with RAID 0. 

Setting up a RAID array is relatively 
simple. Before you begin, you'll need to 
enter the system BIOS and enable RAID 



mode for the SATA ports available on 
your motherboard. Most chipsets let you 
configure the SATA ports as standard 
drive controllers or for RAID. When 
you're certain that RAID support is 
enabled, connect the hard drives to the 
appropriate ports and power the system 
up. After the system completes its POST, 
you should see a prompt that says some- 
thing such as Press CTRL-I To Enter 
RAID Setup (the prompt and key combi- 
nation will vary among controllers). 

Once you're in the RAID BIOS, you 
need to begin the initial creation process 
of the array, sometimes referred to as a 
RAID volume. Select the option to create 
an array and you should be prompted to 
name the volume or give it a numerical 
designation. Most controllers support 
more than one array at a time, so you 
have to give each one a unique label. 
We named our RAID array "RAID 0" 
(creative, huh?) and moved to the next 
step, which was choosing the actual 
RAID level. We wanted to set up a 
striped array for performance benefits, so 
we chose RAID from the list of options. 
All the RAID modes that your controller 
supports should be listed here. 

Next, we chose the drives we wanted 
to use in the array. As mentioned, RAID 
requires two or more drives, but 
because we had more than two drives 
connected to the controller, we were 
prompted to choose the specific drives to 
use. We then had to set the stripe size 
(referred to as "strip" in Intel's RAID 
BIOS) for the array. You only need to 
configure stripe sizes on arrays that use a 
striping algorithm (0, 5, 10, etc). Smaller 
stripe sizes conserve drive space and per- 
form best when working with smaller 
files, while larger stripe sizes perform best 
with larger files. 

After choosing the RAID level and 
drives and configuring the parameters of 
the array, some RAID controllers will 
prompt you to set the size of the RAID 
volume. With RAID 0, the array's maxi- 
mum size is the combined capacity of all 
of the drives in the array. In our case, 
two WD 1500s linked to form a 280GB 
volume. Note that it's always best to use 
matched drives in a RAID array when 



possible to prevent wasted space and to 
maximize performance. 

With the configuration process com- 
pleted, we finalized the creation of the 
new array. Note that once the volume is 
created, you will lose any data that was 
on the drives prior to connecting them 
to the RAID controller. All that was left 
to do at this point was boot the system 
and partition and format the array. 
Should you want to install an operating 
system on the newly created RAID 
volume, you will need to meet the 
requirements of your particular OS. In 
the case of Windows XP, you'll need 
your RAID drivers on a floppy diskette, 
and you'll have to press F6 during the 
initial stages of the Windows installa- 
tion when prompted. 

RAID 1 : Look In The Mirror 

RAID 1 , also known as a mirrored array, 
requires installing pairs of drives for each 
RAID 1 volume in a system. Unlike RAID 
which stripes data across multiple drives, 
RAID 1 duplicates the same data on a pair 
of drives. RAID 1 typically lowers the 
overall performance over a single drive due 




Our RAID 1 array now has a name. 




Setting our RAID array to level 1 . 
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Selecting the drives that will make 
up our RAID 1 array. 




By default the capacity of our RAID 1 
was set to 139GB. 



step of the configuration process from a 
list of supported RAID levels. 

Next, we chose the drives that we want- 
ed to use in the mirrored array. Remember 
that RAID 1 requires a pair of drives to 
work. Again, because we had more than 
two drives connected to the controller, we 
were prompted to choose the specific 
drives to use here. Prior to selecting the 
RAID level and the drives, we set the 
RAID volume size. With RAID 1 the 
array's maximum size is the capacity of the 
smallest drive in the mirrored pair. Because 
of this, we recommend using a matched 
pair of drives in RAID 1 arrays. In our 
setup we paired two WD 1500 drives 
together to form a single, mirrored 139GB 
volume. After completing all the configu- 
ration steps, we finalized the creation of 
the RAID 1 array so we could partition 
and format it for use in the system. 

RAID 5: Striping With Data Parity 

A RAID 5 array does striping with data 
parity and is relatively similar to a RAID 
array. However, with RAID 5 each chunk 
of data that's written to a drive has an 




When selecting the stripe size, note that a 
smaller stripe size conserves space, while a 
larger size helps with transferring large files. 




Setting the volume capacity of our RAID 5 
array in the RAID BIOS. 




The last step in configuring the RAID 1 array 
was finalizing the array in the BIOS settings. 



to drive-synchronization issues and data 
duplication, but it offers a level of fault tol- 
erance because if one drive fails, data is pre- 
served on the mirrored drive in the array. 

Setting up a RAID 1 array is very simi- 
lar to configuring a RAID array. With 
RAID support enabled in the system 
BIOS and the drives connected to the 
controller, we entered the RAID BIOS to 
begin the creation process and named the 
array "RAID 1." Because we were config- 
uring a mirrored array for redundancy 
purposes, we chose RAID 1 in the next 



Our RAID 5 array shall forever be now 
known as, er, "RAID 5." 




Finishing the configuration of our RAID 5 array 
and its new 280GB volume. 
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To set the level for our RAID 5 array, we 
selected RAID5 (Parity). 



additional piece of parity data written to 
another drive to provide some level of fault 
tolerance. In this configuration losing a 
single drive won't bring down the entire 
array. Additionally, transfer rates are typi- 
cally much higher than in a RAID 1 setup. 
The overhead that's required to calculate 
the parity data can have a significant 
impact on write performance, though, so 
transfer rates usually won't match those of 
a similarly configured RAID array. 

As with the other RAID types, we 
began our RAID 5 array configuration by 
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When adding a new RAID array to an existing system with an OS 
installed, you need to partition and format the array before using it. 
Many third-party apps can do this, but WinXP's built-in Drive Manage- 
ment tools are probably the most used. A wizard will typically launch 
when Windows detects a new drive or array in a system. To manually 
partition and format a new array using WinXP's Drive Management, 

however, follow 
these simple steps: 
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Stepl. Open Con- 
trol Panel, launch 
Administrative Tools, 
and double-click 
Computer Manage- 
ment. In the resulting 
window, click the 
Disk Management 
option in the left 
column. The Disk 
Management screen 
will appear at the 
window's right. 

Step 2. The new 

RAID array will 
appear in the Disk 
Management win- 
dow as an uninitial- 
ized drive with 100% 
of its capacity desig- 
nated as unallocated 
space. Right-click 
the disk label and 
choose Initialize Disk 
from the menu. 

Step 3. After initial- 
izing the array, you 
need to create a 
new partition. Right- 
click the capacity 
label and click 
New Partition in 
the menu. 

Step 4. You'll now 
be asked to define 
the partition type: 
Primary Partition 
or Extended Par- 



tition. You can define up to four primary partitions or three 
primary partitions and one extended partition. 



t -ace in MB: 
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Step 5 
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Step 6 



Format Partition 
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Step 7 




Completing the New Partition 
Wizard 
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< Back | Finish | Cancel 



Step 5. During the 
creation process, 
you'll set the parti- 
tion size. Should 
the array's unallo- 
cated space be 
broken into multi- 
ple partitions, each 
one will appear as a 
separate drive 
to the OS. 

Step 6. Once the 
partition(s) is 
created, you'll 
assign an avail- 
able drive letter 
or mount the 
volume in an 
empty NTFS 
folder. 



Step 7. You'll 
need to assign 
the file system 
type (NTFS or 
FAT), allocation 
unit size, and 
volume label to 
format the 
partition. 



Step 8. After veri- 
fying that all the 
settings are cor- 
rect, click Finish to 
finalize the creation 
and formatting of 
the new partition. 



Step 4 



Step 8 
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properly setting up the system BIOS, 
connecting the drives to the proper SATA 
ports, and entering the RAID BIOS by 
pressing CTRL-I when prompted. We 
then chose the option to create a new 
RAID volume and named it "RAID 5." 

Next, we had to select the actual RAID 
level of the new volume. As you'd expect, 
we chose RAID 5 from the list of options. 
We should note, though, that because we 
had only three drives connected to the 
RAID controller, we weren't asked to select 
the drives to use in the array. RAID 5 needs 
a minimum of three drives to function, so 
all the drives connected were automatically 
selected. This may not be the case with 
every RAID controller, however. 

At this point, we set the stripe size for 
the array. As mentioned, you only need to 
configure stripe sizes on arrays that use 
some type of striping algorithm (0, 5, 10, 
etc). Keep in mind that smaller stripe 
sizes conserve drive space and perform 
best when working with smaller files; larg- 
er stripe sizes consume more space but are 
preferable when transferring larger files. 

After choosing the level and configuring 
the array parameters, we needed to set the 
RAID volume size. With RAID 5 the max- 
imum size of the array is the size of the 
smallest drive times the total number of 
drives in the array minus one. In our setup 
we linked three WD 1500 drives to form a 
280GB volume. As is the case with most 
RAID arrays, it is best to use matched dri- 
ves in a RAID 5 array to prevent wasted 
space and to maximize performance. With 
the configuration process complete, we 
finalized the creation of the array, saved the 
settings, and restarted the system. We were 
then able to partition and format the array. 

RAID 10: High Performance 
With Fault Tolerance 

RAID 10 combines the best features of 
RAID 1 (mirroring) and RAID (strip- 
ing) — hence the "10" — to create large, 
high-performance arrays with superior fault 
tolerance. A RAID 10 array consists of a 
stripe across a number of mirrored drives. 
RAID 10 typically provides good overall 
performance by combining RAID 0's 
speed with RAID l's redundancy without 
requiring parity calculations as in RAID 5. 




Like our other RAID arrays, the first 
step with our RAID 1 array was 
playing the name game. 
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Setting up the RAID 10 array was similar 
to configuring our other arrays, including 
setting the RAID level. 
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Even though RAID 10 mirrors data, you'll still 
need to set a stripe size for the array. 




Spanning four drives, our RAID 10 array's 
capacity measured nearly 280GB. 



Finalizing our mirrored-and-striped 
RAID 10 array. 



Aside from having to connect more 
drives to the system, setting up a RAID 10 
array requires nothing more than the other 
array types we've covered. We ensured that 
the system BIOS was properly configured, 
connected the required number of drives, 
entered the RAID BIOS, and named the 
array. Next, we chose RAID 10 from the 
list of available array options. Again, we 
weren't asked to specify drives for the array 
because RAID 10 requires four drives mini- 
mum. We happened to have four drives 
connected to the controller, thus they were 
all automatically selected. 

Although RAID 10 mirrors data across a 
pair of the drives, it's still necessary to 
choose a stripe size for the remaining 
striped portion of the array. We set the 
stripe size to a relatively small 16KB 
because we weren't planning to serve large 
files from the volume. Had we planned to 
work primarily with big files, we would 
have chosen a larger 64KB stripe size. 

With RAID 10 the maximum size of 
the array is calculated by taking the small- 
est drive's size, multiplying it by the total 
number of drives in the array, and dividing 
by two. With four Western Digital Raptor 
WD 1500 drives linked together in our sys- 
tem forming the RAID 1 volume, we had 
roughly 280GB available. After completing 
all the steps in the configuration process, 
we finalized the creation of the mirrored- 
and-striped RAID 10 array and were ready 
to partition and format it. 

(See our review of XFX's Revolution 3- 
Port RAID SATA Storage Pro card at 
www.cpumag.com/cpujul06/xfx .) 

by Marco Chiappetta 
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repanng to mi- 
grate your data 
to a RAID-based 
storage solution in 
a desktop or SOHO 
system isn't something you should approach as 
casually, as say, a memory upgrade. You should 
weigh such considerations as fault tolerance, per- 
formance, redundancy requirements, and what you'll be using the 
system for. As the other articles in this section have addressed, 
such considerations will vary depending on the RAID setup you 
ultimately configure. 

Before you configure a RAID, determine 
exactly what your RAID-storage re- 
quirements are. For example, will you 
use the RAID array as the primary vol- 
ume that holds your OS installation? Are 
you interested in RAID primarily for its 
capacity-expanding, redundancy, or perfor- 
mance capabilities or all the above? The fol- 
lowing are common questions and concerns 
many users with and without RAID experience 
have in respect to configuring, running, and trou- 
bleshooting a RAID array, along with some answers, 
insights, and advice. 

Plan Your RAID 

Like any computer project, take some time to consider 
what you want to accomplish with your RAID setup. This 
will help a great deal toward determining the type of RAID 
you'll use and what you'll need. 



This is probably the most commonly asked question among 
potential RAID users, but it's often the most complex ques- 
tion to answer, as the RAID type really depends on the user. If 
you're hell-bent on getting the best performance and highest 
capacity from your hard drives, RAID O's striping characteristics 
are probably best. RAID l's mirroring traits most likely aren't an 
option for performance-conscious users, as it's the slowest of the 
RAID configurations and is also the least efficient where it 
pertains to capacity and cost. 

RAID is generally recommended for 
most enthusiast desktop users, as they are 
looking for no compromises in 
performance or capacity. Be 
advised, though, that you 
should plan on backing 
up critical files and 
settings regularly. 
We have run 
RAID 



Q 



Which RAID level is best for me? 




Western Digital's 
WD 1500 Raptor drives have 
special performance compensation 
technologies built in for drives used in 
vibration-prone RAID environments. 
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configurations for years with few issues and 
virtually zero data loss, but we generally 
only use drives from major manufacturers 
in RAID arrays. Such makers as Seagate, 
Western Digital, Hitachi, and others 
specify certain drives for RAID use and 
build drives with special data protection, 
resiliency, and performance features to 
accommodate the higher demands of 
RAID environments. Conversely, use 
RAID 1 for its redundancy characteristics, 
as it essentially provides a live, dynamic 
backup of your entire drive image. 

The next most-viable option for average 
users is RAID 5, which provides a good 
compromise of read performance, capaci- 
ty, cost per gigabyte, and fault tolerance. 
RAID 5 requires at least three drives, so 
the entry point cost-wise is higher than an 
array that requires only two drives in min- 
imum configurations. RAID 5 has rela- 
tively poor write performance due to its 
parity-calculation requirements, so if 
you're a video-editing buff, for example, 
you're probably better off looking to other 
RAID options. Additionally, RAID 5 has 
higher CPU utilization, especially if you're 
considering a software-based RAID con- 
troller instead of a dedicated hardware 
controller. It's hard to beat RAID 5's effi- 
cient disk utilization, however, which is 
similar to RAID 0, or its ability to provide 
the capacity of more than one drive. 

Q What's the difference between a 
software-based RAID solution and 
a hardware-based one, and does it matter 
which one I use? 

A Most desktop motherboard RAID 
solutions are software-based. The 
RAID controllers — such as those you'll 
find with Intel's ICH7R southbridge; 
Nvidia's MCP in the nForce 4 chipset; and 
even discrete chips from Promise, Silicon 
Image, and Highpoint — are pretty much 
"dumb" controllers that push RAID- 
processing functions to the host CPU. In 
short, there's no offload of RAID-process- 
ing requirements, and if the host system 
and OS go down, there's greater potential 
for data loss. That doesn't mean these con- 
trollers aren't viable solutions. They're actu- 
ally low-cost solutions for such a high-end 
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spotlight 




Hardware RAID cards, such as 3Ware's 9550SX, offer better performance and provide 
better recovery capabilities in the event of drive failure vs. software RAID controllers you 
find on many motherboards. Unfortunately you'll most likely need a PCI-X slot (not PCI 
Express) to accommodate one, at least until PCI-E variants emerge on the market. When 
PCI Express-based hardware RAID controllers come to market, we all may start finding a 
compelling use for those extra PCI-E slots on the latest motherboards. 



function as RAID. The benefits of true 
hardware RAID cards, however, such as 
those from 3Ware, Adaptec, and LSI, are 
worth considering if it's in your budget. 

Hardware RAID cards have their own 
local RAID processor onboard, plus dedi- 
cated onboard cache for full hardware 
offloading of RAID-processing functions. 
This offers a level of redundancy in itself, 
as the controller operates in an asymmet- 
rical parallel-processing function in con- 
junction with the host CPU. If the host 
CPU is unresponsive, the card's RAID 
processor and its cache can somewhat 
maintain data integrity on the controller 
card. Additionally, the ability of hardware 
RAID controllers to rebuild an array in 
the event of a drive failure is superior to 
what software RAID controllers offer. 

Although the performance advantages 
ware resource 




RAID functionality are also obvious, a 
hardware-based RAID solution for many 
enthusiasts and average home users 
may be overkill. This is especially true 
considering the average hardware RAID 
controller lists for well over $200, and 
software RAID controllers are essentially 
freebies on most high-end motherboards. 
Additionally, most hardware RAID con- 
trollers on the market today are PCI-X 
cards (a 133/66MHz, 64-bit PCI slot, not 
to be confused with a PCI Express slot), a 
slot configuration that's probably more 
common on server motherboards than on 
most desktop boards. 

QWhat type of power should I bud- 
get for in a RAID drive system, and 
are there special power supply require- 
ments I should know about for RAID? 

A You should absolutely take steps to 
make sure your PSU is up to the task 
of supporting multiple hard drives from a 



Seagate's Barracuda 7200.10 drives at 
750GB consume 13W of power during active 
operation. This might not seem like much on 
the surface, but RAID three of them together, 
and they may tax your system's power. 
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The Intel ICH7R southbridge 
chip you will find coupled with 
existing Intel chipsets for desktop 
motherboards offers RAID 0, 1, 
5, and 10 capabilities, but it uses 
software-based RAID. This is a 
more-than-capable solution for 
average users looking for basic 
RAID or 1 features, but RAID 
5 and 10 parity-processing 
requirements will be better 
served on a dedicated 
hardware RAID controller. 



loading standpoint. Most hard drives 
require 12V (+/- about 10%) and 5V (+/- 
about 5%) power sources with an average 
draw of about 1W in sleep mode and up to 
13W or so during active read/write opera- 
tions. If you're upgrading a system from a 
single-drive configuration to a three-drive 
RAID 5 setup, for example, you could 
incur over a 20W increase in power 
demand across your 12V and 5V rails. 
Couple that with the heavy 12V load that 
dual PCI-E graphics cards can impose, and 
you might push your PSU past its peak 
limits. As a rule of thumb, we don't sug- 
gest using anything less than a 45 0W PSU 
these days. However, if you plan to run 
dual graphics cards and a RAID setup, we 
suggest a PSU with output power north of 
500W with at least dual 12V rails. 

When Things Go Wrong 

You have your hardware strategy 
mapped out, the components are in hand, 
and it's time to put your RAID together. 
Hopefully, you won't run into any pit- 
falls, but there's always the possibility 
you will. We've navigated through many 
typical RAID problems over time; here 
are a few typical problems you might 
encounter, so you're not swimming in 
uncharted waters. 



Q 



My RAID array is configured in 
the RAID BIOS. Both drives are 



initializing at boot, but I can't get Win- 
dows XP to install on the drives, and I 
keep getting an error that no drives were 
found. Is the RAID controller defective? 

This is easily one of the most com- 
mon questions we receive for CPUs 
monthly "Advanced Q&A Corner" article. 
It's also one of the easiest questions to pro- 
vide a solution for. What you're actually 
seeing is part of the WinXP installation 
process on a RAID array. The problem is 
symptomatic of WinXP not having the 
proper RAID controller drivers bundled 
with the OS for your particular mother- 
board or RAID card. 

While WinXP is booting from the 
installation CD, you'll see a screen that 
reads Press F6 If You Need To Install A 




Third Party SCSI Or RAID Driver. Press 
F6 immediately. After Windows finishes 
loading the rest of its driver database, 
you will see a message indicating that 
Windows couldn't determine one or more 
mass storage devices installed in your sys- 
tem, thus prompting you to press S to 
specify additional devices. Press S and 
insert the RAID driver on floppy that 
came with your motherboard or RAID 
controller card. If you don't have a floppy, 
you'll need to create one using a utility on 
the drivers CD that came with your moth- 
erboard. Obviously, you'll need another 
system running to do this. Once you 
have loaded the RAID controller drivers, 
WinXP should see your newly created 
RAID array and let you partition and for- 
mat drive space for the OS installation. 

QlVe been running a RAID array 
for months and recently per- 
formed a memory upgrade. Since then I 
can't get my RAID array to initialize and 
boot Windows. Is this indicative of a 
drive failure? Did the memory upgrade 
cause the problem? What can I do to get 
my array back? 



A In a RAID array there are typically 
two situations in which you will 
encounter boot problems. Most likely the 
problem is occurring because one of the 
two drives is faulty or somehow has lost 
communication to the controller. The 
main screen of your RAID BIOS utility 
should provide you the status of your 
RAID array and let you determine which 
drive (s) is at fault. 

A healthy RAID array will show 
you the configuration status as striped, 
along with the total array size, which 
should equal the capacity of both hard 
drives together. If one drive goes 
down, you'll only see one drive in the 



The FSP Epsilon FX700-GLN line of 
700W PSUs have quad 12V rails at 
1 5 amps and a 5V source at 30 amps, 
which is the kind of power you will 
need to run a multidrive RAID array 
in conjunction with dual graphics 
cards in a high-end gaming system. 
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During Windows XP's initial startup installation screens, you're prompted to press F6 to install 
third-party RAID drivers. If you miss this screen and don't install the necessary RAID controller 
drivers, WinXP may not recognize your RAID array and install the OS. 



RAID BIOS with no array type listed, and 
the array's size will show only the one drive's 
capacity. More often than not, this error is 
the result of a faulty drive cable, especially 
when using SATA drives because SATA 
cables can dislodge from the motherboard 
relatively easily. You may have simply 
knocked a cable slightly loose at some point. 
Check that all the data and power cables are 
seated properly and then try rebooting. 

If this doesn't help, you may have a bad 
hard drive, which unfortunately means 
your data and the RAID array may be 
lost unless you spend serious money with 
a data-recovery service. That's why it is 
important to, at the least, do nightly back- 
ups if you have critical files and informa- 
tion on a RAID installation. Otherwise, 
consider running your OS, games, and 
other noncritical applications on a RAID 
array and store your valuable files on a 
RAID 1 array to take advantage of its 
redundancy and failsafe features. 

Cover Your Assets: RAID 1 & Backups 

RAID arrays have without question 
become wildly popular among perfor- 
mance- and gaming-minded desktop 
users. This is partly due to Intel, Nvidia, 



and other chipset makers engineering 
high levels of RAID integration into 
products that have proliferated in the 
mainstream. Software-based RAID is now 
commonplace in desktop rigs, and drive 
manufacturers have followed suit by 
releasing desktop drives with RAID- 
enhancing and supporting technologies 
that historically you used to only find in 
server- or enterprise-class products. (Why 
wouldn't drive manufacturers cater to 
potential RAID users when they can sell 
two or more hard drives at a time?) 

QWhat recovery procedure should I 
use if a drive failure breaks my 
RAID 1 mirror? 

For average desktop and SOHO 
users, RAID and 1 are the most 
suitable solutions, with RAID l's mirror- 
ing abilities being particularly enticing for 
those looking for a setup in which if one 
drive goes south, you simply replace it, and 
your data remains intact. The beauty of 
RAID 1 is that you can just power down 
the system, yank out and replace the bad 
drive, power back up, and rebuild the array 
with the new drive in the RAID BIOS 



where the reimaging and mirroring process 
is done automatically. Certain SATA con- 
trollers, such as those in Nvidia's MCP 
southbridge, actually support live hotswap- 
ping of drives. We're a bit squeamish of 
this feature, though, as it doesn't seem a 
natural act for a desktop machine. That 
said, we've seen it work successfully. 

Regardless of how you protect your 
data — be it through redundant, fault- 
tolerant RAID configurations or external 
backups — the bottom line is to not leave 
yourself swinging in the breeze by using 
a RAID array exclusively unless, of 
course, you can tolerate a total loss. The 
upside is that such a disaster might just be 
the excuse you need to justify the expense 
of making a costly RAID upgrade. 

by Dave Altavilla 










A healthy RAID array shows its stripe 
configuration in the RAID BIOS, as well as 
the array's size, which should equal the 
capacity of both drives together. 




A RAID array that loses communication 
with one of the drives due to drive failure 
or a cable-disconnect issue will show one 
drive and the channel it is on or no drives at 
all. If one drive is visible, you can determine 
which drive failed by checking the channel 
number the good drive is on. 
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This assistant helps vou install Microsoft Windows XP c 
Macintosh computer. Vour computer's startup disk has 
aSreadv been partitioned to create trie Windows XP volume. 

Select what you want to do and click Continue. 

S Burn a Macintosh Drivers CD 

C Start the Windows installer 

_. Restore the startup disk to a single volume 



( Continue ) 



The Bleeding 
Edge Of Software 

Inside The World Of Betas 



Apple Boot Camp 1 .0 Beta 1 



Leave it to Apple to turn a significant 



Official product name: Boot Camp 
Version # previewed: 1.0 Beta 1 
Publisher: Apple Computer 
Developer and URL: Apple Computer; 
www.apple.com 
ETA: Q4 2006 

Why you should care: Weren't you paying 
attention? Windows on a Mac! 



event in personal computing into a 
straightforward, simple process, such as 
running Windows XP on an Intel-based 
Mac. The magic comes via Boot Camp, 
now in beta but which may be included 
in the next OS X version. 
Boot Camp first checks your new Mac 
for the most recent firmware; it foists you to 
Apple's site to search for, download, and 
install the firmware if necessary. BC then 
creates a Windows driver disc for your Mac 
hardware; insert a blank CD and you get a 
driver setup disc you run after installing 
Windows. Third, BC nondestructively cre- 
ates a blank Windows partition, shrinking 
your existing Mac partitions to make space. 
Finally, BC creates a boot loader and emu- 
lates a BIOS to let Windows start. Once 
you run BC and reboot, you install WinXP 



from an installation disc and then run the 
driver disc. The whole process takes about 
an hour. 

Running Windows on a Mac seems like 
something out of "The Twilight Zone." 
What makes it weirder is there are almost 
no compromises. Windows seemed to run 
at full speed on my test rig (a fast Core Duo 
model), all Windows peripherals worked as 
if plugged into a Dell or whitebox PC, and I 
could switch between OSes by pressing the 
ALT key at boot. No surprises or hiccups. 

There have been reports of corrupted OS 
X installations after running Boot Camp, 
but conventional wisdom is that those peo- 
ple installed Windows to the OS X parti- 
tion, so be careful with that. Otherwise, the 
beta worked as most other final Apple prod- 
ucts, which is to say, very well. Hath hell 
frozen over? You be the judge. A 



Opera 9.00 Befa 

Looking for a free, cross-platform Web 
browser with far more features than 
Internet Explorer but isn't vulnerable to IE's 
hacks? Sounds a lot like Firefox, but it actu- 
ally applies equally to Opera. At one time, 
Opera was a commercial program with a 
paid version or free version with banner ads, 
but it has since gone free, meaning it costs 
nothing to check out what it offers — and 
what it offers is extensive. 

Opera is obviously a fast browser, includ- 
ing many of the features available in Firefox 
through extensions, including mouse ges- 
tures. As such, Opera consumes a lot less 
memory and hard drive space and doesn't 
leak memory like a sieve. As with older ver- 
sions, Opera 9 also includes a mail client 



that is still revolutionary in that it manages 
your mail without folders, instead using 
instant on-the-fly filtering. 

Many new features have been added to 
the beta, including Opera Widgets, or small 
Desktop applications that appear with a 
mouse click or by pressing the F6 key. The 
Widgets use the Opera rendering engine, 
thus saving memory (compared to other 
widget engines) if you always have Opera 
running. You can set browsing preferences 
on a Web site-by- Web site basis, including 
ad-blocking and script-blocking, for exam- 
ple. There also is a built-in BitTorrent client 
and an enhanced IRC client. 

Still, what usually sells users on Opera is 
its speed, and the latest beta remains as fast 
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Official product name: Opera 9 

Version # previewed: 9.00 Beta 

Publisher: Opera Software 

Developer and URL: Opera Software; 

www.opera.com 

ETA: Q2 2006 

Why you should care: "Alternate" browsers 

keep getting better and better. 

as ever, even on a slower machine. With 
nothing to lose, you owe it to yourself to see 
how another group interprets the term 
"alternate browser." A 
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software upgrades 




Upgrades That'll Keep You Humming Along 



This month, Apple implores us to download QuickTime 7.1. Photoshop 
owners may want to quash the bugs in CS2 9. More adventurous users 
can finally glimpse at the next generation of Firefox. 



Upgrades 



Adobe Photoshop CS2 for Windows 9.0.1 

This update includes engine fixes for 
momentary freezes that occurred when 
using painting tools with quick strokes. 
Documents with many text layers now 
open faster, palettes redraw correctly, and 
sluggish toggling among layer visibility has 
been cured. Numerous other small fixes 
and additions round out the release. 

Get it at: www.adobe.com 

BitComet 0.67 

A favorite among BitTorrenters, BitComet 
has enhanced ICF/UPNP port mapping 
and cured an instability that occurred when 
the client received an incorrect packet. UI 
updates fix detection of Real files in the 
Video Codec Check Wizard and more. 

Get it at: www.bitcomet.com 

FeedDemon 2.0.0.23 

This is the most recent incremental refresh 
of the recently released 2.0 major upgrade, 
which redesigned every aspect of RSS gath- 
ering from interface to synchronization. 

Get it at: www.newsgator.com 

Filezilla 2.2.23 

The open-source FTP client/server plugs a 
critical security hole and fixes a perfor- 
mance problem with multiple-CPU use. 

Get it at: filezilla.sourceforge.net 

Firefox Bon Echo Alpha 3 alpha 

The next version leap for Firefox (still in 
beta or alpha or whatever) should be avail- 
able as you read this. This pre-release 
release offers inline spell checking in form 
boxes, auto-complete search suggestions for 
Google and Yahoo!, micro-summaries on 



Bookmarks, an updated add-on manager, 
and search services supporting Sherlock and 
OpenSearch. There are also improvements 
in previewing and subscribing to feeds. 

Get it at: www.mozilla.org 

KlipFolio 3.0 (Build 5884-15) 

The always-on media-feed app for the 
Desktop fixes various issues potentially 
leading to crashes and adds support for 
more languages. 

Get it at: www.klipfolio.com 

McAfee AVERT Stinger for W32/Polip 3.0.2 

This special version of the standalone mal- 
ware scanner/repair tool targets the new 
and tough W32/Polip strain. Due to the 
strain's nature, eliminating it doesn't always 
restore the affected files to their original 
condition, McAfee warns. 

Get it at: www.mcafee.com 

Paint.NET 2.62 

The free paint program now works better 
in Vista's high-DPI mode and has fixes for 
font-related crashes, rare crashes involving 
saving under certain file names, and more. 
Get it at: www.eecs.wsu.edu/paint.net 

QuickTime 7.1 Mac/Windows 

Apple recommends all QuickTime users 
download this release, which includes 
many fixes and adds support for iLife '06 
and H.264 performance enhancements. 
Get it at: www.apple.com 

Windows Media Player 1 1 beta 

There's a total remix of the media player 
we love to hate. WMP1 1 greatly simplifies 
the jukebox interface, album art retrieval is 
improved and automated, and a smart 



search box anticipates your entries. Also 
new is MS' answer to the iTunes store via 
the integrated MTV Urge service. 

Get it at: www.microsoft.com 

ZoneAlarm Pro 6.5.677.000 Beta 

The firewall gets a Gamer's Mode to pre- 
vent security measures from interfering 
with online gameplay. A new Spy Site 
Blocking feature keeps you from accessing 
known spyware-installer sites and blocks 
programs on your system from trying to 
reach out to rogue sites. 

Get it at: www.zonelabs.com 

Zoom Player Pro 5.00 Tech Preview 6 

The next iteration of the versatile media 
player completely redesigns the Media 
Library interface and improves media 
playback and Windows Media DRM sup- 
port. Zoom also now has larger skin sup- 
port, which is good for higher-res displays. 
Get it at: www.inmatrix.com 



Driver Bay 



Logitech SetPoint 2.60 Build 606 

Logitech mouse and keyboard owners 
may want this update for control and cus- 
tomization tools. 

Get it at: www.logitech.com 

NetgearSClOl 

Firmware 4.19.0 & Utility 1.5.7 

For Netgear's new network storage unit, 
this software corrects usable space moni- 
toring, fixes system hangs with large 
transfers to mirrored drives, and fixes pos- 
sible file corruption when one file is writ- 
ten simultaneously from two computers. 
Get it at: www.netgear.com 

Nvidia Forceware 83.40 
for GeForce Go 7800GTX 

Specifically for the recently issued mobile 
GPU, these drivers are WHQL certified 
and support most of the notebook manu- 
facturers using the accelerator. (Check the 
docs first.) These drivers add Pure Video 
enhancements and features, DirectX 9.0c, 
and Open GL 2.0 support. 

Get it at: www.nvidia.com 

by Steve Smith 
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Twin sanity 

Do Hard-Core Users Really Need Multiple Cores? 



nstall multiples of most computer 
components and the benefits are imme- 
diately obvious. Two monitors for max- 
imum productivity. Two video cards for a 
killer SLI or CrossFire setup. Two hard 
drives for massive storage and improved 
caching. Two CPU cores for superior per- 
formance relative to single-core CPUs? 

Well, sometimes. Heat and other issues 
mean you can't clock each core in a dual- 
core chip at a speed comparable to the 
fastest single-core chips, which makes 
dual-core performance extremely soft- 
ware-dependent. Single-core CPUs are 
actually superior unless you're using apps 
specifically optimized to take advantage of 
multiple cores or software that can take 
advantage of Windows XP's multi-core 
support. Fortunately for dual-core users, 
there's plenty of that software out there. I 
reviewed several leading packages that 
claim to operate better with multiple 
cores to get an idea of what to expect for 
those considering upgrading to a dual- 
core processor. Note that these aren't full 
product reviews; all the software here is 
worthwhile, thus I awarded scores in the 
context of how well each worked when 
used with a dual-core CPU. 

For testing I used a Windows XP 
Media Center Edition PC running an Intel 
Pentium D 820 (dual-core with each run- 
ning at 2.8GHz), one 7,200rpm SATA 
hard drive, a 256MB Nvidia GeForce 



Product Information 

Creative Suite Production Studio Premium 

$1,699 (individual components cheaper) 

Adobe 

www.adobe.com 

Sound Forge 8 

$299.96 

Sony Media Software 

www.sonymediasoftware.com 
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7900 GT, and 1GB of PC4200 RAM. 
Aside from the video card, this system is 
modest by today's standards, but I wanted 
to maximize strain on the CPU while 
simultaneously testing to see if even an 
obsolescent dual-core chip such as the 820 
can perform well with software designed to 
take advantage of multithreading. 

Got XP? Get Dual-Core 

Before I get to the reviews, it's important 
to briefly look at WinXP's role in a dual- 
core environment. The OS is specifically 
designed to utilize multiple cores, making 
dual-core computing generally much faster 
and more stable than with a single-core 
CPU. Even as I was testing software with- 
out multithreading capabilities, WinXP let 
me ALT-TAB between programs and the 
Desktop more quickly than when using a 
single-core setup. Multitasking was also 
vastly improved because WinXP can divvy 
up threads from multiple running programs 
to either core, thus evening the load and 
dramatically reducing the number of system 
freezes that CPU-usage spikes cause. In fact, 
the main problem that dual-core users face 
is not having enough memory installed; it's 
possible to run so many programs without 
bringing the system to its knees that run- 
ning out of RAM becomes a real possibility. 

Applications 

Dual-core chips work well in conjunc- 
tion with content-creation software 
designed to divide the workload between 
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the two cores. Whether you're working 
with graphics, making a video, or editing 
audio, a dual-core CPU should be high 
on your priority list. 

Adobe Creative Suite Production 
Studio Premium 

Not everyone uses every tool in this 
massive multimedia-editing suite, but if 
you work with graphics, audio, or video 
there's a good chance you're familiar with 
at least one of the apps, including Photo- 
shop CS2, Premiere Pro 2.0, Audition 2.0, 
Illustrator CS2, Encore DVD 2.0, and 
After Effects 7.0 Pro. All are designed to 
work with one another and to take advan- 
tage of dual-core processors. Premiere Pro's 
splash screen even let me know that multi- 
ple cores were detected. 

Photoshop offers perhaps the best exam- 
ple of how optimized this suite is for dual- 
core computing. Filters I applied to large 
images completed faster with both cores 
enabled than when one core was disabled, 
and my CPU resources were rarely maxed 
when using both cores, even though they 
were consistently pegged at 100% when 
only one core shouldered the entire burden. 

The performance gains I saw in Photo- 
shop carried over to other areas, including 
faster load times overall, faster rendering 
times in Premiere Pro 2.0, quicker saves 
and file conversions in Audition, and 
smoother performance in After Effects. 
Best of all, multithreading lets these apps 
actually work in conjunction with one 
another. My test system definitely needed 
more RAM to fully utilize this, but dual- 
core seems the way to go if you're using 
Adobe software. 

Sony Media Software Sound Forge 8 

Sony Media Software could have let 
Sound Forge rest on its laurels, 
but with this version it reinvig- 
orated this popular audio- 
editing package with added 
support for VST effect plug-ins 
and ASIO drivers for extremely 
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low-latency digital audio transfers, ^ m 
plus a new audio scrubber tool | @ ^ 
makes it much easier to navigate 
tracks during editing. The app is still 
among the best stereo audio editors 
available, and the fact that it comes 
with a free copy of CD Architect 5.2 
(perhaps the best CD-creation tool 
around) is just gravy. 

During testing, two cores didn't 
dramatically increase Sound Forge's 
objective performance — enabling both 
cores only shaved a few seconds from 
single-track conversion times, for 
example — but subjectively the soft- SOU PI (J Forge o 
ware was much more responsive with 
both cores running. Flipping between 
Sound Forge and other apps was a snap, 
even when CPU-intensive conversion or 
compression tasks were in progress. Multiple 
cores are recommended for the program. 

Sony Media Software Acid Pro 6 

If you're like many users who feel Acid 
Pro has languished a bit of late, you 
haven't tried Acid Pro 6. The big news 
with this release is multitrack recording, 
which lets this pioneer of loop-based 
music editing finally re-enter the heavy- 
weight division. You might think this big 
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Product Information 

Acid Pro 6 

$374.96 

Sony Media Software 

www.sonymediasoftware.com 

• ••I 

Painter IX.5 

$429 ($199 special upgrade pricing) 

Corel 

www.corel.com 

• ••• 

Professional Digital Painter 

$97 

Project Dogwaffle 

www.thebest3d.com/dogwaffle 

• ••< 

7-Zip 

Free 

Igor Pavlov 

www.7-zip.org 



technological leap may have come with 
some teething pains, but the biggest prob- 
lem I had in testing the dual-core perfor- 
mance was that it was simply too efficient. 
Even very complex files rarely taxed either 
core, let alone both of them, but as usual, 
multitasking was smoother with both 
cores enabled, and it's nice to know that 
Acid plays so nicely in a dual-core setup. 

Corel Painter IX.5 

Painter is an outstanding natural 
media-painting tool, and as with all prod- 
ucts in this category, it is a complete 
resource hog that shines in a dual-core 
environment. Natural media programs do 
all sorts of calculations to determine how 
different things such as paint and chalk all 
flow into and interact with each other. 
They must also adjust for various brush 
types and pressures (with pressure-sensi- 
tive tablets) and handle post-processing 
effects such as making a flat brushstroke 
look like raised oil paint. 

I opened a new file and started paint- 
ing with both cores enabled. I did the 
same with only one core enabled. 




Checking the Performance Monitor 
to see the differences showed that 
the Photo Painting feature kept up 
with my brushstrokes much better 
with both cores turned on, and 
processor usage never maxed out. 
This is very important when using a 
painting program because if the 
CPU can't keep pace with your 
movements, there's stuttering that 
hurts the final image's quality. 

Painter didn't always use both 
cores as efficiently as a program like 
Photoshop, and it frequently relied 
on one core more than the other. 
The bottom line, though, is that 
multiple cores are a huge plus if you want 
to work in real time with this software. 

Project Dogwaffle 
Professional Digital Painter 3 

Project Dogwaffle has come a long way 
from its freeware roots, and Pro Digital 
Painter is an interesting, inexpensive alter- 
native to natural media painting products 
such as Painter. The software isn't specifi- 
cally designed to use multiple cores, but 
filters and many other features run inde- 
pendently of the main executable. This, 
in conjunction with WinXP's handling of 
separate threads, makes for a very efficient 
program in a dual-core environment. 
Painting tools, such as oil brushes that 
maxed out the resources of a single core, 
ran without a hitch when both cores were 
enabled, and the software multitasked 
very well with both cores operating. 

Utilities 

Multithreading isn't good for every- 
thing, but it is perfect for CPU-inten- 
sive tasks such as file conversion and 
compression. Here's a breakdown of 
some of the top utility 
software that works best 
on a dual-core setup. 

7-Zip 

This compression utility 
is one of the finest exam- 
ples of dual-core-opti- 
mized software I tested. It 

Acid Pro 6 
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handles various compression formats, 
including Zip, TAR, GZIP, RAR, 
CAB, ARJ, and the highly efficient 
eponymous algorithm. The fact that 7- 
Zip is free sweetens the pot. The real 
benefit is its ability to seize control of 
both cores (assuming something else 
isn't already using the resources) and 
compress data in far less time than 
when only one core is on. Average 
compression speeds nearly doubled 
when both cores were enabled, and the 
program used nearly all the CPU 
resources of both cores. 

Apple Computer iTunes 

iPods are so popular that lots of 
people use iTunes to manage their 
music. In testing iTunes took terrific 
advantage of both cores. I ripped a 10- 
track CD, converting it on the fly into 
192Kbps VBR MP3 tracks, and the 
entire process took 1:17 (minutes: 
seconds) with both cores enabled and 
both used extensively. When I turned 
off a core and repeated the test, it took 
1:49 to rip and convert the entire CD 
and maxed out the single core's 
resources much of the time. 



Product Information 

iTunes 

Free 

Apple Computer 

www.apple.com/itunes 

• •••< 

DivX Create Bundle 

$19.99 

DivX 

www.divx.com/divx/create 

• ••< 

Windows Media Player 10 

Free 

Microsoft 

www.microsoft.com 

• •••< 

Quake 4 

$39.99 

id Software 

www.quake4game.com 

• ••• 
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Microsoft Windows Media Player 10 



DivX Create Bundle 

DivX requires a lot of CPU power dur- 
ing conversion, and the latest Create ver- 
sion used two cores to good effect during 
this process. The software is very light on 
options, especially compared to Dr. 
DivX, but the app makes it relatively easy 
to convert video files into high-def and 
other DivX formats using a drag-and- 
drop interface. I converted several files 
and noted in Performance Monitor that 
both cores were utilized to the point they 
were sometimes both maxed out, but 
more often only about 30% of each core 
was used. This let me easily work on 
other tasks during the conversion, espe- 
cially compared to running the program 
in single-core mode where other programs 
became inaccessible at times because of 
the constant strain on the processor. 

Microsoft Windows Media Player 10 

Every Windows PC comes with Win- 
dows Media Player, so I decided to see 
how well it could do in creating Windows 



Media Lossless audio files. The results 
were pretty impressive. Using both 
cores extensively to rip and convert a 
10-track CD took 1:20, compared to 
1:40 for the same operation with one 
core disabled. More significantly, the 
single core was 100% utilized during 
this operation, while the dual-core con- 
figuration was used extensively but left 
about 20% of each core's resources free 
at any given moment. 

Games 

Unfortunately, gamers benefit little 
from dual-core technology today. In 
fact, most games now run much faster 
on the best single-core CPUs because 
they operate at higher clock speeds 
than dual-core chips do. Additionally, 
many games that advertise dual-core 
support don't run any better on dual- 
core chips than on single-core CPUs. 
Age of Empires III, Black & White 2, 
F.E.A.R., Call of Duty 2, and several 
other dual-core-enabled games I tested 
simply weren't worth writing about in 
the context of this article (although 
the dual-core CPU made multitasking 
while playing easier). Finally, a video 
card's GPU limits most games more than 
the CPU, so in many cases, the best way 
to improve performance is to install a 
better graphics card, not a better proces- 
sor. That said, there are at least a few 
games available that work better with 
two cores. 

id Software Quake 4 

This is one of the most derivative FPS 
in recent memory, but most Quake fans 
are looking for killer graphics and a light- 
ning-fast multiplayer, not innovation. 
Quake 4 delivers in those regards and also 
happens to be the best game to show off a 
dual-core setup. Fortunately, a patch 
added optimizations that gave me an aver- 
age 10% to 15% frame-rate boost, and 
you may benefit even more if you're using 
something more sophisticated than my 
crude Pentium D 820. 

Bethesda Softworks Oblivion 

Oblivion is a fantastic and beautiful 
RPG that eats everything you throw at it 
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in terms of computer resources and begs 
for more. You'll get the biggest perfor- 
mance boost by installing an SLI or 
CrossFire setup, Oblivion still takes 
some advantage of dual cores, although 
it's safe to say you aren't missing out on 
much (if anything) by sticking with an 
extremely fast single-core chip. The 
average frame-rate boost on my system 
was between 5 and 10% (performance 
indoors was always better than out- 
doors), and stuttering during play was 
slightly reduced. 

Ubisoft Ghost Recon 
Advanced Warfighter 

GRAW is to FPS what Oblivion is to 
first-person RPG: a resource-hungry 
monster designed to frighten wee PCs. 
GRAW worked a little more smoothly 
on my dual-core setup than when 
bypassing one of the cores, but who am 
I kidding; you need a hella fast video 
card to go with a hella fast CPU (dual 
core or otherwise) if you want to keep 
this one silky smooth. 

Croteam Serious Sam 2 

As with Quake 4, it took a patch to get 
this game to take advantage of two cores. 
Not full advantage, mind you, but good 
enough that my frame rates went up 1 to 
15% on average, so it's definitely worth 
downloading the latest patch (2.070 at 
the time of this writing). 



Product Information 

Oblivion 

$49.99 

Bethesda Softworks 

www.elderscrolls.com 

• •• 

Ghost Recon Advanced Warfighter 

$49.99 
Ubisoft 
www.ghostrecon.com/us 

• ••« 

Serious Sam 2 

$29.99 

Croteam 

www.serioussam2.com 



More Cores 

Although dual-core support 
isn't widespread now, espe- 
cially for games, expect big 
things in the future. Gartner 
analyst Martin Reynolds pre- 
dicts that most processors 
shipped in 2007 will incorpo- 
rate dual-core designs, making 
it much more cost-effective 
for software developers to focus on dual- 
core enhancements. Both AMD and 
Intel are working on quad-core designs 
that may be available by early next year 
and are even talking eight-core proces- 
sors a few years from now. 

PC gamers should rejoice that the 
Xbox 360 and PlayStation 3 both use 
multi-core designs, as this means game 
developers are quickly becoming famil- 
iar with the ins and outs of program- 
ming for that environment. It also 
means cross-platform games should be 




easier to port from next-gen consoles 
to the PC without sacrificing much in 
the way of graphics or gameplay. This is 
a field where the hardware drives the 
software, and as multi-core chips get 
faster, more advanced, and more wide- 
spread, ubiquitous software support will 
certainly follow. 

(To see our "Kill The Core" sidebar, go 
to www.cpumag.com/cpujul06/core .) ▲ 

by Tracy Baker 



Future Apps 

N 



ow that multi-core CPUs are getting more powerful and more ubiquitous, develop- 
ers are finally moving to fully embrace the technology. A full list of upcoming soft- 
ware that can take full advantage of multiple cores would fill several pages, but here are 
some highlights: 



Unreal Tournament 2007 



This series has always been known for its ability to leverage bleeding-edge hardware, 
and the latest entry looks to take full advantage of multiple cores. That's great news for 
dual-core owners, as many other developers tend to license the UT engine for their 
projects, which should lead to a slew of games optimized for multiple cores. 



Microsoft FSX 



The upcoming version in the Flight Simulator series will feature full support for multiple 
cores. With any luck this will allow for an enhanced physics model and the ability to load 
third-party add-ons and other in-game tools without bringing the computer to its knees. 



Fruity Loops Pro 



The developers of this music creation tool say a soon-to-be-released version will take 
advantage of two or more cores. 



Blaze Media Pro 



The popular media management, conversion, and playback tool is poised to include 
dual-core support soon. "We will soon release an upgrade that is specifically optimized 
and takes full advantage of dual-core and dual processors," says Chris Hoffman, Mystik 
Media founder. "Enhanced features include video conversion, audio conversion, video 
editing, audio editing, video constructing, video decompiling, audio merge, video merge, 
and extracting of audio content from video files." 
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The Art Of The 
Multiple-Boot 

The Name Of The Game Is "Management" 



s 



ometimes one operating sys- 
tem — or one version of Win- 
dows — on your computer just 
isn't enough. If you're running multiple 
versions of Windows side by side or 
maybe experimenting with one of the new 
breeds of Linux on another partition, you 
need a way to selectively boot between 
them without hassle and without having 
each OS step on the other's toes. Also, 
with Windows Vista growing ever more 
polished with each beta build (and with a 
public test release imminent), many peo- 
ple want to try it, but only if they can so 
do safely. What you need then is a boot 
manager, or an application that controls 
which disks, partitions, and operating sys- 
tems you want to boot from. 

Many boot managers also do double 
duty as partition-management tools or 
bundle with these tools. It's probably only 
right that you can get both program types 
in the same package. That said, this 
review focuses mainly on how each pack- 
age handles boot management rather than 
partition management per se. 

How We Tested 

I tested each boot manager program on 
three machines, including a 766MHz lap- 
top with one 20GB PATA drive split into 
two partitions, a dual AMD Athlon 64 
3000+ system with two 160GB SATA dri- 
ves, and a set of Virtual PC machines run- 
ning on the latter machine. I performed 
most of the basic functionality tests first in 
the Virtual PCs and then replicated and 
confirmed these across the other two com- 
puters. (Peculiar partition-hiding behavior 
that I found with Symantec's Partition 
Magic, for example, was something I 
checked on all three machines and found to 
be consistent.) 



Acronis Disk Director 
Suite 10.0 (With OS Selector) 

Acronis' OS Selector comes 
with the Disk Director Suite, 
which contains a full gamut of 
disk tools and a boot manager. 
Unlike many other boot man- 
agers here, however, OS Selector 
doesn't require a dedicated boot 
partition; it can install on an existing 
FAT, FAT32, or NTFS partition and 
work from there. This makes it a lot less 
obtrusive than other programs that 
require you to create or set aside an exist- 
ing partition specifically for them. 

When you install Disk Director Suite, 
you're also presented with a Windows 
version of OS Selector. From there you 
can configure the boot/partition options 
or reboot the system directly into another 
OS (for instance, from CD or on another 
disk). If you want to configure an existing 
system with multiple OSes already on it, 
an OS Detection Wizard attempts to pull 
information about existing OSes from 
specific partitions, the MBR (master boot 
record), or from a currently inserted CD. 
The software can load boot sectors for a 
given partition from the partition itself or 




from a file. Amazingly, the program's user 
interface is exactly the same in all ver- 
sions, including in Windows, in the OS 
boot menu, and on the boot CD. 

Acronis gives you a great deal of con- 
trol over an operating system's boot para- 
meters. The best of these features lets you 
associate not only specific disks or parti- 
tions but files and folders with a given 
operating system. For example, this abili- 
ty lets you run multiple copies of Win- 
dows side by side on the same partition 
without having them conflict with each 
other. You can also opt to forcibly hide 
partitions from the OS (to avoid conflicts 
with older and newer editions of NTFS, 
for example; see the "Multi-Boot Tips" 
sidebar for more.). 

Aside from the Disk Director disk- 
management product, Acronis also packs 
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Disk Director 
Suite 10.0 

$49.99 
Acronis 
www.acronis.com 
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a bootable CD image called Rescue 
Media, which is loaded with a great many 
tools. OS Selector is included so you can 
outfit a system with OS Selector without 
having to boot it first. There are also two 
versions of Disk Director, one with full 
device support (USB, SCSI, etc.) and 
another with a minimal driver set. Both 
versions include the same toolset, includ- 
ing partition editors, disk repair utilities, 
and a file explorer. One big limitation of 
the file explorer is that it works with text 
files only; you can't edit binaries. 

I had some quibbles with the software, 
but they weren't major. Booting Linux 
from a CD didn't work initially. I eventu- 
ally settled for setting the system BIOS to 
boot from CD first to work around this, 
so I suspect the problem was my system 
and not the program (it worked fine on 
another computer). Also, at boot time OS 
Selector takes a little longer to come up 
than the other programs described here, 
but this is only going to inconvenience 
the truly impatient; it's only a second or 
two as opposed to a fraction of a second. 

Paragon Software Group 

Partition Manager 7.0/BootManager 

Paragon bundles BootManager with its 
Partition Manager application, and as 
you might guess, Partition Manager is a 
disk and partition suite of the same stripe 
as many of the others reviewed here. 
BootManager has both a Windows com- 
ponent (the boot menu configuration 
app) and the boot loader itself, which is a 
basic character-mode menu — not as 
fancy as some of the others here but per- 
fectly serviceable. 

When you want to add a new menu 
choice to BootManager, you have four 
options: copy an existing menu item, use 
an external boot sector file, add an as-yet- 
unrecognized OS on another partition, or 
use an option labeled Split Boot.ini file. 
The last option isn't properly documented 
in the program's manual at all, but it 
appears to be a way to add a boot menu 
entry from one of the multiple entries in 
an existing Boot.ini file. You can't add an 
option to boot directly to CD, but you can 
add the original, unmodified MBR as a 
boot menu option — a handy option if you 
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Partition Manager 7.0/BootManager 

$49.95 

Paragon Software Group 

www.paragon-gmbh.com 

• •• 



want to preserve as closely as possible the 
boot behavior of the system before you 
installed BootManager. If you have Linux's 
Lilo/Grub boot managers present, you can 
also elect to ignore them and boot directly 
into Linux or boot Lilo/Grub first. 

When you want to add a new OS to 
an existing drive, BootManager has a 
mini-wizard to let you do exactly that. 
Run it and you can select a source medi- 
um and a target partition, and the sys- 
tem will reboot directly to the target 
media and start the installation. Note 
that you'll need to create a target parti- 
tion if you don't have one available for 
it yet. Also, CD and floppies are the 
only source media supported, but that's 
not much of a problem. 
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$69.95 
Symantec 

www.symantec.com 
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The single biggest problem with the 
program is localization. Paragon is a 
German company, and the English trans- 
lations of both the manuals and the pro- 
gram's own prompts and dialog boxes are 
rather stilted. Statements such as, "Do you 
want to apply settings before quit?" and 
"Menu item existed" (instead of, I guess, 
"Existing menu item") are rampant 
throughout. These don't make the pro- 
gram unusable, but they can be puzzling. 

Symantec Norton 
PartitionMagic 8.0/BootMagic 

Symantec's PartitionMagic disk-man- 
agement suite, which includes the Boot- 
Magic boot manager utility, is actually a 
Symantec acquisition; Symantec bought 
PowerQuest, the application's original 
manufacturer, and put the Symantec label 
on it. Unfortunately, many of the prob- 
lems with earlier versions seem to have 
been carried over intact, and BootMagic 
is also not as robust in its features as com- 
pared to the other programs here. 

The first problem I ran into will apply 
to most Windows XP users. BootMagic 
can't be installed unless there is at least 
one FAT/FAT32 partition available for 
it, so you need to set up PartitionMagic 
and create a partition for BootMagic to 
reside on. Once you create the partition 
and install the program, though, another 
issue (documented, but not very well) 
will affect WinXP users with a primary 
NTFS partition. 

The program's default behavior is to 
hide any non-NTFS partitions when 
booting to an NTFS partition. Un- 
fortunately, this means BootMagic hides 
its own FAT partition when you boot 
into WinXP, so you need to manually 
override this to edit the program's own 
configuration. What's worse, you're not 
really warned about this when you install 
the program, so if you try to make 
changes to BootMagic after the partition's 
already been hidden, you'll need to 
unhide the partition manually. 

There are no options within Boot- 
Magic's main boot menu to control parti- 
tion hiding behavior, either, and you 
can't even uninstall the program if the 
partition has been hidden (BootMagic 
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uses Windows Installer and refuses to run 
the uninstallation routine if it can't find the 
files). The only way to get around this is to 
boot the program CD, run BootMagic 
from there, and turn off FAT partition hid- 
ing for your Windows installation. The 
PDF file included with the program talks 
about this problem in a little more detail 
under the heading Configuring BootMagic 
To Work On An NTFS System. If you 
plan on using BootMagic with WinXP, 
read this carefully. 

I also ran into a slew of other, little prob- 
lems in PartitionMagic and BootMagic. If 
you want to resize the left edge of your OS 
partition — for example, put space at the 
end of a drive — the program doesn't always 
realize that this needs to be done after a 
reboot, and the operation fails. This isn't 
well-documented and doesn't happen very 
consistently, either. I had to work around it 
by adding a command to resize the right 
edge of the partition first (which does force 
a reboot). 

Problems like these make it tough to 
recommend BootMagic, especially con- 
sidering that the other programs here 
aren't as quirky and offer as many or 
more features for the same money. 
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Terabyte Unlimited Bootlt NG 1.76 

I've sung the praises of Bootlt NG 
before, and for good reason: This is one 
of the best pieces of shareware around, 
period. A combination boot manager, 
disk/partition editor, and disk-cloning 
utility suite, you can download Bootlt 
NG as a 30-day trial and use it without 
restriction. The price ($34.95 for single 
use; bulk discounts available) is also 
highly competitive. 

The main attraction of Bootlt here is 
the application's OS loader, which is 
extremely easy to install. In fact, you're 
given the option to install the boot loader 
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Boot Managers: From Heel To Toe 

We slipped on five different boot managers and took them for a stroll to see what kind of 
comfort and durability they could provide. For the most part we were pleased with how 
comfy and well-made the apps were, although a few programs did give us an occasional 
blister or two. Here's how they compare. 
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Bootlt NG 1.76 

$34.95 

Terabyte Unlimited 

www.terabyteunlimited.com 



the first time you run the program, and 
it's quite painless and self-documenting. 
You can opt to install Bootlt to its own 
partition or into the MBR, and all the 
choices (and their consequences) are 
clearly explained in the product's online 
and paper documentation. You can boot 
up to eight partitions per disk, and you 
can boot between seven physical disks in 
the same system. This flexibility does 
come with one caveat: If you use all eight 
partitions on a disk, you can't use any 
other boot loader except for Bootlt. 

Aside from adding individual partitions 
or OSes to the boot menu, you can also 
configure alternate device boot options. 
For example, you can set up a menu 
option to boot directly to CD even if you 
don't have CD booting enabled in your 
system BIOS. Another option lets you 
boot directly to whatever device is listed 
next in your BIOS setup. Both options 
are handy if you always want to run 
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Bootlt first and then be able to elect to 
boot from CD. You can also create and 
save multiple boot menus. 

Another nice feature is the ability to 
boot multiple OSes from the same parti- 
tion, although this feature is specifically 
for FAT16/FAT32 partitions. However, 
Bootlt doesn't make any automatic com- 
pensation for multiple copies of the same 
OS that try to use the same folders, such 
as Windows 98 and Windows Me both 
contending for Program Files. The pro- 
gram does explain how to work around 
this, though, and you can still use the 
Multi-OS feature (as it's called) to make 
this easier. 

The program's disk utility portion is 
also excellent, and I've relied on it many 
times to do such things as clone existing 
disks or partitions without trouble. 

V-Com System Commander 8 

V-Com's System Commander was 
one of the first boot manager tools for 
the PC, and it's remained one of the 
best for various reasons. The most com- 
pelling reason is how much guidance it 
provides a user when he wants to add an 
OS to an existing computer while pre- 
serving everything else. 

System Commander doesn't need a 
dedicated partition to run, and like many 
of the other applications here, it has both 
Windows and DOS-mode editions. The 
Windows program is relatively limited; it 
only lets you create boot media, enable or 
disable System Commander, and change 
some very general program settings. The 
enable/disable option has a nice feature in 
that you can either disable the program 
temporarily and restore the original MBR 
or remove everything. 

When you reboot the computer and 
get the actual System Commander menu, 
you have access to a broader range of 
options. The OS Wizard that's available 
from that menu is an outstanding tool; it 
lets you install a completely new OS from 
bootable media and will even create a new 
partition to hold it for you. If you only 
have one partition available, you can non- 
destructively resize it to make room for a 
new one. In the event the OS installation 
doesn't work and your boot sector is 



OS Selection Menu 




System Commander 8 

$69.95 
V-Com 

www.v-com.com 
• ••< 



damaged, you can throw in the program's 
boot diskettes or bootable CD, repair, 
and pick up where you left off. 

People with more than one version of 
Windows 9x will adore the MultiFAT 
feature, which lets you run multiple 
DOS-based OSes— DOS itself, Win95, 
Win98, and so on — all on a single parti- 
tion without having them conflict with 
each other by sharing fixed directory 
names (such as Program Files or Win- 
dows). This is only available when System 
Commander is installed from one of 
those OSes. Also, one of the program's 
default functions is that if you have more 



Multi-Boot Tips 



than one NTFS-compatible edition 
of Windows (such as Win2000 and 
WinXP), System Commander automati- 
cally hides each from the other to prevent 
NTFS version-compatibility problems. 
This isn't hard to modify, though. 

As an added bonus, System Com- 
mander comes with a copy of the Scout 
Diagnostic utility (available through the 
Windows program menu); the reports it 
generates can be useful for debugging any 
issues you might come across. A 

by Serdar Yegulalp 



Be cautious when using boot managers with multiple operating systems; there 
are some quirks that not all of these programs are aware of. Here are some of 
the most common: 

Be wary of multiple versions of NTFS. Windows NT/2000/XP/2003 use slightly 
different versions of NTFS that aren't upwardly compatible. If you have a Win2000 
computer that you install WinXP on, the NTFS partitions in the system are converted 
to the most recent version. If you boot Win2000, disk-checking tools won't work. 
Some programs (such as System Commander) hide multiple NTFS partitions by 
default to prevent this problem. 

Don't change system drive letters if possible. Windows system or application 
drive lettering should always remain consistent. If you add new partitions to boot 
between OSes, keep your Windows drive letter the same. 

Beware of conflicts with products such as Norton GoBack. The popular system- 
restore product Norton GoBack writes its own information to the MBR. Most boot 
managers also write to the MBR, so if you use GoBack, check to make sure any 
boot manager you use won't conflict with it. 

Check your BIOS settings for CD booting. If you're using a program that lets you 
manually boot from CD, set your BIOS to always boot from the hard drive first so 
that your boot manager can kick in. 
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Handmark Pocket Express 3.0 
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Pocket Express 3.0 

$6.99 a month; $69.90 annually 

Handmark 

www.handmark.com 



f you spend a few hundred dollars on a wire- 
I less communications device and pay $20 to 
$40 more a month for unlimited wireless data, 
you'd think you'd be awash in nearly instanta- 
neous Internet-based info at any time and 
from any place. Obviously, this isn't the case 
for several reasons, including wireless band- 
width not being that fast, Web sites intended 
for large screens being hard to view on tiny 
screens, various Flash/Java/JavaScript support 
issues, and more. An elegant solution is Pocket 
Express, which combines a snappy application 
with a wealth of online content that's tailor 
made for portable devices. There are a few 
caveats, but this is the wireless portable 
Internet you've been waiting for. 

PE is available for BlackBerry devices and 
Palm OS, Windows Mobile, Symbian, and 
J2ME devices. Remarkably, the UI is nearly 
identical among them all. The main screen is 
divided into a 3 x 3 grid with small command 
buttons such as Back and Update along the 



bottom and a menu bar at the top. You can 
tap a button on touchscreen-equipped devices 
or use hardware buttons to select such main 
topics as News, Stocks, or Maps and then dig 
deeper by scrolling. The depth of content 
available is surprising, including weather with 
radar maps, movie times with online ticket 
purchasing options, and News of the Weird. 

PE is lightning fast, as it only downloads 
small chunks of text and headings or highly 
optimized, presized graphics in the case of 
photos, maps, or icons. You can accomplish 
the same tasks with a list of Internet book- 
marks pointed at mobile-optimized Web sites, 
but this solution isn't one hand-compatible or 
nearly as fast or convenient. 

Such benefits come at a price. The PalmOS 
version consumes 3.5MB of RAM and costs 
$6.99 a month or $69.90 a year, although you 
can use News, Sports, and Weather free after 
the free trial ends. The trial period will likely 
get you hooked, so exercise caution. A 



Honest Technology Fireman 2.0 CD/DVD Burner 
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Fireman 2.0 CD/DVD Burner 

$39.99 

Honest Technology 

www.honestech.com 
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indows, plus most CD/DVD 
burners, comes with rudimen- 
tary disc-writing software that's usu- 
ally enough to get you by but not 
much else. Those looking for more 
functionality traditionally have had 
two options: free-but-complex solu- 
tions or commercial apps that are 
usually easier but cost around $80 or 
so. In the middle is Honest Tech- 
nology's Fireman 2.0. It combines a 
good set of features with a simple interface and 
splits the cost difference at $40. 

Fireman divides burning tasks into such 
categories as Files, Audio, Video, and Utilities, 
and each category gets an icon on the main 
screen. Clicking an icon drills down to more 
icons until you get to a file-selection screen 
that's reminiscent of Nero's. Just select the 
files you want or drag and drop them from 
other open windows and click the Burning 
button and you're off. Making audio CDs and 
VCDs or DVDs from precompiled project 
files is similarly simple. Other utilities such as 



label printing and CD-RW erasing are avail- 
able via the Utilities icon. 

Fireman works as advertised, but you rarely 
forget that it's an in-between package. There's 
no significant Help file other than Help 
screens that merely list the on-screen com- 
mands for every window. Need to know what 
"finalizing" a disc means or what "multises- 
sion" discs are? Try Google. The fonts on 
many screens are a tad too large, and you can't 
resize most windows to compensate. When 
printing labels you must measure exactly 
where your labels are positioned on the sheet 
or experiment with direct-to-CD printing 
with blank discs. There's no mention of which 
video formats are compatible with the VCD 
functions, although trial and error revealed 
MPEG worked well. 

Over time, using Fireman becomes second 
nature, and the app burns discs quickly and 
reliably. For those not ready to shell out $80 
for a full package or those unwilling to learn 
the arcane commands of free programs, Fire- 
man may just rescue you. A 
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iWork '06 
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Work '06, Apple's second-gen productivity 
suite, includes Pages 2 and Keynote 3. 
Pages focuses as much on designing docu- 
ments as on word processing. Included tem- 
plates let you create stationery, invitations, 
term papers, etc. This version adds two dozen 
templates (now totaling nearly 70), including 
marketing materials and newsletters. Also 
new is the ability to create calculated tables 
and 3D charts. These features can't approach 
Excel's many features, but they'll let you pre- 
sent data in a colorful, easy-to-read format. 

Also new is Reviewer Comments for 
adding notes in margins and Mail Merge, 
which is integrated with the Mac OS Address 
Book. Following the seemingly simple direc- 
tions in the PDF manual, however, I couldn't 
get even one address automatically included 
in a letter. Integration with other apps was 
solid, though. Pages can't match Microsoft 
Word's enormous feature-set, thus it's proba- 
bly not the best fit for professional writers. 
And while customizable auto-correction is a 
welcome addition, indexing functions, macro 
tools, and the ability to see a word count for 



a portion of a document are still notably 
missing from the app. 

Conversely, Keynote 3 knocks its competitor, 
PowerPoint, up against the ropes. The presenta- 
tions Keynote creates via elegant transitions, 
beautiful backgrounds, and animations are stun- 
ning. The app also includes new themes designed 
to fit 1,920 x 1,080 high-def displays. Like 
Pages, Keynote adds auto-calculated tables and 
Reviewer Comments, this time via on-screen 
sticky notes. The best addition may be Inter- 
leaved Bullet Builds, which let you have a visual 
element appear alongside a bullet point and then 
disappear as you move to the next point. Relative 
to PowerPoint, Keynote is easy to use and offers 
intuitive integration with iPhoto, iTunes, and 
QuickTime movies. 

Overall, Pages is a solid word processor with 
decent features for making great-looking layouts. 
Keynote makes giving presentations (and sitting 
through them) more than tolerable. Both pro- 
grams are non-threatening on the face, but the 
digital manuals reveal features that aren't so 
obvious. Unfortunately, printed documentation 
is limited to slim booklets. A 
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he iLife '06 suite turns any Mac into a mul- 
timedia powerhouse. Included with new 
Macs ($79 separately), iLife is practically a 
necessity for any Mac user who uses a digicam 
or digital video camera. 

The iMovie HD tool lets you do high-def 
video editing. Version 6 adds real-time video 
effect previews and cool new audio effects. (A 
fast rig will provide better enjoyment; my aging 
G4 desktop upgraded to 1.2GHz sometimes 
played back jerky video.) iDVD 6 lets you burn 
your movies to DVD. This version supports 
widescreen output and (finally) burning with 
DVD drives other than Apple's SuperDrives. 
iPhoto remains the tool for managing digital 
photos. Version 6 boosts the library's maximum 
size to 250,000 photos and is 
noticeably faster than the previ- 
ous version. A new full-screen 
editing mode lets you better 
fine-tune photos, and an effects 
palette adds edge effects to the 
sepia and other coloring effects 
from earlier versions. Also handy 
is Compare, which displays up 
to eight images side by side so 



you can select the best ones. A new Photocasting 
feature lets you publish images online for public 
or private viewing, but it's only available if you 
sign up for a .Mac account. 

iWeb, a new app for creating Web sites and 
blogs "in minutes," starts you off with a list of 
templates, but there are only a dozen, with such 
themes as Road Trip and Baby. iWeb outputs 
beautiful Web sites, though, and lets you pub- 
lish photo albums and podcasts easily. Anyone 
beyond newbie Web publishers will find its lim- 
itations constraining, however, as it doesn't do a 
good job of optimizing images for quick down- 
loading, and publishing a site without a .Mac 
account takes more steps than seems necessary. 

GarageBand, the suite's audio tool, now 
includes a podcast recording studio and the abili- 
ty to record iChat conversations, which Apple 
suggests for doing podcast interviews. Relatively 
few people used GarageBand 2, despite it being a 
nifty music tool, but with these podcast-creation 
tools, GarageBand 3 should be useful to many 
more people. 

iWeb and GarageBand aren't for everyone, 
but the other additions to iLife's core apps are 
well worth the price. A 
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Everest Ultimate Edition 2006 has 

a clean, easy-to-use interface; even 

the most inexperienced user will 

be able to navigate through the 

application's various menus. 
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avalys' relatively affordable 
Everest Ultimate Edition 2006 
software should intrigue those power users 
and hard-core enthusiasts looking for a 
new diagnostic and benchmarking tool to 
add to their arsenals. EUE2006 has been 
available for a few years, but with the 2006 
release, Lavalys has added a handful of new 
features to the application, 
including a new memory copy 
benchmark, a CPU cache and 
memory benchmark routine, 
RAID array member disks 
enumeration, an improved 
disk benchmark module, and 
full support for Intel's latest 
dual-core Centrino mobile 
platform technology. 

Although you can use many 
of the tools incorporated into 
EUE2006 to gauge the relative 
performance of various subsystems — includ- 
ing the CPU, memory, cache, and disks — 
the application suite isn't meant just for 
benchmarking. Numerous other options that 
are available within the program offer up a 
host of useful information regarding a sys- 
tem's operating system and installed software 
and hardware. For example, the 
software gives you access to low- 
level information about your 
motherboard, chipset, BIOS set- 
tings, DRAM timing, and CPU 
instruction set support. The soft- 
ware also displays information 
about a system's storage devices, 
network adapters, sound cards, 
and input devices, including 
NIC MAC addresses; IP and 
DNS listings; network traffic sta- 
tistics; and DirectSound, DirectMusic, and 
Directlnput information. Even data regard- 
ing miscellaneous hardware, such as PC 
Card slots, USB devices, communication 
ports, and printers, is available, as is a system 
uptime monitor, BSOD counter, and handy 
list of product keys mined from the Registry. 



Additionally, EUE2006 features hard- 
ware-monitoring functionality. The applica- 
tion isn't universally compatible with every 
piece of hardware, as there's no standard for 
sensor chip register layout, but on the hand- 
ful of systems I tested the program on 
(including a Centrino-based notebook), 
Everest Ultimate Edition 2006 reported 
accurate data regarding CPU core tempera- 
tures and various system voltages. While the 
program is running, Sensor icons display 
real-time system temperature and voltage 
values in the System Tray. The hardware- 
monitoring functionality, in conjunction 
with the program's handful of CPU and 
memory benchmarks, will likely appeal to 
overclockers most. 

I'd characterize the various benchmarks 
in the suite as light-duty tests designed to 
determine whether a particular component 
is performing at its specified level. These 
are similar to the tests that SiSoft Sandra 
includes. For example, Everest offers results 
of its FPU Julia test as a simple score. A 
3.73GHz Pentium 4 Extreme Edition test 
machine, for example, scored a 2054 in 
this benchmark. A score of 2054, however, 
doesn't really tell a user how the system will 
perform in F.E.A.R, although if a similarly 
configured system scored much higher, a 
user would know something was amiss. 
Scores are reported in an easy-to-read graph 
along with scores from numerous other sys- 
tems in the program's large database. You 
can also compile the data that Everest gath- 
ers into custom reports that you can easily 
print or output as HTML documents. 

Everest Ultimate Edition 2006 isn't a 
replacement for a well-balanced suite of real- 
world benchmarks and hardware-monitoring 
tools, but it is a handy application for gath- 
ering data about a system and quickly assess- 
ing relative performance. Considering the 
vast number of individual data mining, diag- 
nostic, and benchmarking options that 
EUE2006 includes, it's easy to justify paying 
the sub-$30 price tag. A 



CPU RANKING O = ABSOLUTELY WORTHLESS | ••< 2.5 = ABSOLUTELY AVERAGE | 



5 = ABSOLUTELY PERFECT 



80 July 2006 / www.computerpoweruser.com 



hoots 



6-Quad 



- GA-965t>-D' 



GIGABYTE Ultra 

The Industry's Leadin 



• Durability Enhanced 
Operation L 



• 6-Quad Features 



Solid Capacitor 



Till I 



, , , , J Quad BID5 Quad Coaling 

6-Quad Edition 

GA-965P-DQ6 [Durability Enhanced] 
Intel® P965 + ICH8R Chipset 

• Supports Intel® Core™2 Duo processor 

• First Quad BIOS solution for Multiple protection 

• Industry's leading all solid capacitor motherboard design 

• Dual PCI-E graphics interface for extreme gaming performance 

• Supports high performance Dual Channel DDR2 800 memory 

• Features SATA 3Gb/s with Quad eSATA II interface 

• Home theater quality 8-channel High Definition Audio 

• Optimized PCI-E Gigabit LAN and IEEE 1394 connectivity 

• Complete cooling solution with Silent Pipe and Crazy Cool 



Quad Triple Quad e5ATA2 Quad Care Quad DDR2 
phase Ready slats 



GA-965P-DS4 ( Durability Enhanced ) 
Intel® P965 + ICH8R Chipset 

• Supports Intel® Core™2 Duo processor 

• Industry's leading all solid capacitor motherboard design 

• Dual PCI-E graphics interface for extreme gaming performance 

• Supports high performance Dual Channel DDR2 800 memory 

• Features quality 8-channel High Definition Audio 

• Optimized PCI-E Gigabit LAN and IEEE 1394 connectivity 

• Complete cooling solution with Silent Pipe and Crazy Cool 



Hf| W 



* Windows VISTA Ready Requir 



Sllent-PIpe Speed 

nt :• High Definition Audio • DirectX 9.0 vga P965 available after June 5th. 



Learn more about the Ultra Durable 6-Quad Motherboards at www.gigabyte-usa.con 



I mwav xom I 



H 





ZipZ\jomfly MFr H -s .EL^cTRonrcsB lillCHO GIluR I 



GIGABYTE 

TECHNOLOGY 

20th Anniversary ^^ 



Dialogue Box 



Am FAT32 



For my eighth-grade graduation, I was 
required to wear a suit. As we didn't have 
one on hand, my mother (like any good 
mother from the Midwest would do) took me 
to the local Sears department store. I was fit- 
ted in a jiffy, but not before the salesperson 
informed my mother I was "husky." From 
that moment forward, I've been quite self- 
conscious about my weight. I didn't do much 
about it until I ballooned to the high 160s 
after college. For your information, I'm 5 -foot 
5 inches tall — and that's an overweight 
weight. What's this got to do with software? 
Bear with me; it's difficult to admit your 
shortcomings in such a public fashion. 

I did the low-carb thing before it was en 
vogue, dropping down to an impossible 125 
pounds. Over time, I settled in the mid 140s, 
an ideal range for my body. Years later, I 
crept back up to the high 160s. I was 
depressed, but my fiancee offered fantastic 
moral support in helping me trim down to 
142. Fast-forward to today: I'm 32 and "fat." 
This time, I topped out in the mid- 170s. 
Ouch. I'm not doing this again — ever. No 
diets. No pills. No gimmicks. It's time for a 
permanent lifestyle change. 

And I'm using technology to help get there. 

The first thing I did was admit that I had 
a problem — on my blog. The title of my 
post was "Captain 173" (a cute li'l rank I 
always place in front of my weight for some 
unknown reason). Meanwhile, I was setting 
realistic goals and game plans to make the 
post less about pity and more about resolve. 
The Gazelle and Ab Lounge combination is 
perfect for someone like me who doesn't real- 
ly like to exercise for the sake of doing it (in 
case you're wondering what helped me get to 
142 in my last loss). 

The second thing I did was start a discus- 
sion list for those of us who wanted a private 
community that's easily accessible and quite 
informal. If you search the Web for "fat- 
blasters," you'll find us, and you can join in 
the fight against being overweight. In just 
two weeks, small success stories and admis- 
sions were pouring in — positive tales of how 
people were approaching their environment 



differently thanks to this list. Using 
the Internet to motivate yourself to do 
anything? Priceless. 

The third thing I did was make sure the 
workout room had everything I needed to 
push through 40 minutes of gliding and five 
minutes of crunching, including a television 
and a wirelessly-connected Xbox 360. Now, I 
have access to all my recorded shows and a 
growing set of time-passing games. Yeah, it's 
not always easy to work a controller when 
your legs are swinging back and forth, but I've 
done PGR and Geometry Wars without hurt- 
ing myself. Besides, I've found that when I 
play video games while working out, I really 
work up a sweat. I've also Gazelled while play- 
ing my PSP. Don't ever count on something 
being "on" when you're working out; if you're 
doing nothing but flipping channels, those 40 
minutes will seem like 40 hours. 

The fourth thing I did was go back to a 
site I had unearthed a while ago, Calorie 
King.com. It's a fantastic resource for all 
sorts of nutritional information. The search 
feature is easily accessible, and they really 
don't do any hard sells for their service. 
They recently upgraded their desktop 
software (for Windows and Mac OS X), 
Nutrition & Exercise Manager. I down- 
loaded it and was blown away; within min- 
utes of using it, I whipped out my credit 
card and paid the registration fees. It's so 
brain-dead simple to use, and yet so incredi- 
bly detailed and organized. I drag and drop 
items from one column to another, and it'll 
tell me what I've done in the day to that 
point, including a breakdown of calories, fat, 
protein, carbohydrates, exercise, liquids, etc. 
Then, there are the various other charting 
features throughout the program. At day's 
end, I can export everything in CSV, too. 
I'm losing weight the geeky way. Nutrition 
Data.com and FitDay.com are also worth 
checking out. 

The fifth thing I did was . . . run out of 
room on this page. If you'd like to continue 
the conversation and offer mutual moral sup- 
port in this blasted fat plight, I'm formally 
inviting you to join the discussion list. A 



Chris Pirillo lost 8 pounds in his 
first two weeks of daily exercise and 
calorie watching. He plans on 
making 145 by the time Gnomedex 
6. rolls around, his annual 
conference in Seattle. By his 
wedding day of 11/11/2006, he 
hopes to be just as healthy. By 
continuing to blog about his experi- 
ences through chris.pirillo.com and 
Lockergnome.com, he s finding it 
easier to stick to his goals. When 
searching for a good pedometer, he 
looked on www.gada. be in the 
Shopping category and was told 
that the Omron HJ112 Premium 
Pedometer was the one to beat. 

Yeah, it's not 

always easy 

to work a 

controller when 

your legs are 

swinging back 



and forth 



You can dialogue with Chris at chris@cpumagcom. 
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Red Hat, Revisited 



One reason that Red Hat and Linux are 
inextricably connected is that for years 
Red Hat Linux ( www.redhat.com) was the only 
shrink-wrapped alternative to Windows that 
you'd ever see on the shelves of your local big 
box store. Once the folks at Red Hat realized 
that the big bucks in the software business were 
in selling enterprise software, they switched to 
selling serious software for serious money. 

When Red Hat stopped selling consumer 
editions, it needed to appease a very important 
community of users: technically skilled users 
who installed and supported Red Hat Linux on 
desktops and servers — those who expanded Red 
Hat's installed base and often contributed to 
open-source projects but who didn't buy the 
software or support. So it forked Red Hat Linux. 

For the suits — the paying customers at large 
corporations — Red Hat sold annual subscrip- 
tions to a high-end, reliable, robust, and certi- 
fied RHEL (Red Hat Enterprise Linux) for as 
much as $2,499 per server. For that, you get 
compiled binaries, documentation, support, 
updates, and bug fixes. But perhaps most 
important for corporate customers, Red Hat 
revises RHEL on a strict 1 8-month schedule 
and supports each release for a full seven years. 
No forced upgrades, and IT departments can 
plan their budgets far in advance. 

For the geeks — the people who spread the 
good word about Linux — Red Hat created the 
Fedora Core ( fedoraproject.org) , a noncom- 
mercial, open-source operating system project 
whose aim is to produce a reasonably reliable, 
robust, and stable distribution of Linux, but 
that may include more cutting-edge stuff that 
might eventually find its way into RHEL. As 
a sort of beta program, Fedora Core updates 
come out two or three times a year, significant- 
ly more often than RHEL, and there are no 
guarantees of support for obsolete releases. If 
you liked Red Hat Linux, Fedora Core offers a 
Red Hat-like Linux to work and play with, and 
Red Hat gets a place to experiment with new 
stuff before releasing it to enterprise customers. 

Both versions are still Linux, and both consist 
of open-source code that Red Hat is legally 
bound to disclose to users. But the raw source 
code still has to be compiled and installed as 
binary code, and that's what's on those CDs you 



by Pete Loshin 



get as part of your enterprise subscription, so 
Red Hat doesn't offer free downloads of those. 

If you really wanted an enterprise-quality OS 
like RHEL but couldn't afford the subscription, 
you actually could do it and Red Hat can't stop 
you. Just download the source code packages 
from Red Hat, yank out anything proprietary or 
commercial (including references to Red Hat), 
compile them all, and presto — you have a Linux 
that's functionally identical to RHEL. All 
you've spent is your time. 

Not sure if you're up to that hassle? Don't 
worry. A group of developers is already doing it 
for you. CentOS (The Community ENTerprise 
Operating System; centos.org ) is, "... an 
Enterprise-class Linux Distribution derived 
from sources freely provided to the public by a 
prominent North American Enterprise Linux 
vendor." That prominent vendor is Red Hat, 
but CentOS isn't specific to avoid legal prob- 
lems. Even so, "CentOS conforms fully with the 
upstream vendor's redistribution policy and 
aims to be 100% binary compatible. (CentOS 
mainly changes packages to remove upstream 
vendor branding and artwork.) CentOS is free." 

CentOS is hardly the first distribution to 
"rebuild" Red Hat's OSes; current rebuilders 
include Scientific Linux ( www.scientificlinux 
.org) , White Box Linux ( whiteboxlinux.org) , 
andX/OS Linux (www.xoslinux.org) . CentOS 
stands out, having developed a respectable 
installed base, forming a committed community 
of professionals who want an enterprise-quality 
OS but don't need the support that's such an 
important part of the value that Red Hat adds 
to its offering. 

And, surprising to some, Red Hat doesn't 
mind. It understands that free RHEL-based dis- 
tros are a good thing. If you don't want to pay 
for RHEL, you can get a different Linux else- 
where free; it's better for Red Hat if "freeload- 
ers" use a RHEL-compatible Linux because it 
builds the RHEL community. More to the 
point, the rebuilders provide a ready-made pop- 
ulation of companies that use RHEL-clones, for 
now, but who may eventually upgrade to full 
Red Hat support. 

It's smart to encourage everyone who 
admires your work. Someday those nonpaying 
admirers just might become profitable. A 



^ 




Pete Loshin, former technical 

editor of software reviews for Byte 

Magazine (print version), consults 

and writes about computing and 

the Internet. He also runs 

www.linuxcookbook.com. He 

owns shares of both Microsoft and 

Red Hat and believes that 

Windows isn 'tfor everyone, but 

neither is Linux. 

It's smart to 

encourage 

everyone who 

admires your 

work. Someday 

those non- 

paying admirers 

just might 

become 

profitable. 



You can get saucy with Pete at pete@cpumag.com. 
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\Mien "me Wiki 
Hits me Fan 



Can Truth Be Open Source? 



s 



ince its launch in 2001, things 
seemed to be going along swim- 
mingly for Wikipedia. By letting 
anyone add and edit entries to the mas- 
sive and quickly growing compendium of 
knowledge, Wikipedia has achieved grow- 
ing respect and usages online. Many on- 
line blogs and even newspaper stories now 
reference its entries. In early 2006 Wiki- 
pedia announced its 1 millionth article in 
the English edition (now 3.3 million 
across 125 languages). About the same 
time founder Jimmy "Jimbo" Wales got 
official recognition as one of Time maga- 
zine's "The Time 100" figures now shap- 
ing our world. In fact, Time labeled 
Wikipedia, "the biggest (and perhaps 
best) encyclopedia in the world." 

Open-Source Reference Weaknesses 

That, of course, depends upon whom 
you ask. "Wikipedia can be a forum for 
publishing biased, prejudiced, and salacious 
material, as well as disinformation and pro- 
paganda of all stripes," says Theodore 
Pappas, executive editor, Encyclopedia 
Britannica. In its attempt to apply an open- 
source approach to information, Pappas 
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believes Wikipedia "commits funda- 
mental publishing vices of the most 
serious kind." There's rampant vandal- 
ism of entries, he notes, along with the 
site's resolute reliance on nonexperts to 
craft and monitor entries. How credible 
can any item be in a reference work if it's 
only as accurate as the last edits from the 
most recent anonymous visitor? 

In large measure Pappas is right. Anyone 
can revise an entry in Wikipedia at any 
time, and Wales himself acknowledges the 
inherent weaknesses of an open-source ref- 
erence. The antidote, he argues, is trans- 
parency. The user can see when articles are 
in dispute and even compare differences 
among previous versions or link to a specif- 
ic iteration the reader deems most reliable. 
Wikipedia doesn't reveal the specific per- 
sonal identities of posters, but Wales claims 
that the nonprofit WikiMedia Founda- 
tion does block known vandals via their 
IP addresses. And, after all, if Wikipedia 
weren't serious about transparency and 
impartiality, would it include lengthy 
entries on "Criticism of Wikipedia" that 
actually outline the common complaints? 
"Obviously there is something quite radi- 
cal and new about the method," 
says Wales. "But it only works 
because we are so fixated on 
quality. If we didn't have the 
social norms in the community, 




In offke since 



Controversial public figures often 
attract so many edits and attempts 
at vandalism at Wikipedia that the 
administrators have to lock down a 
version from further changes and 
let users discuss further changes in 
Wikipedia's Talk sections. 



then yeah, you could have a Wiki site that 
ended up being basically anyone writing 
anything. If someone puts nonsense on 
[Wikipedia] it gets reverted quickly." 

Not always, says retired journalist John 
Seigenthaler and founder of the First 
Amendment Center. For 132 days an 
erroneous and malicious biography of 
Siegenthaler remained unchecked and 
unchanged on Wikipedia. The entry 
about this former staffer to Robert 
Kennedy hinted vaguely at Seigenthaler's 
possible connection to the assassination of 
both Kennedy brothers. Worse, other ref- 
erence sites that now routinely use Wiki- 
pedia information copied the entry. It 
took months for Seigenthaler to get 
Wikipedia to correct the material. 

Safeguards 

Wikipedia insists that, although there 
are instances of vandalism and people try- 
ing to game the open-source system, many 
social safeguards and policies minimize 
these problems across most of the site's 1 
million English-language entries. Users can 
keep a watch on any entry, and Wikipedia 
will notify them when someone makes a 
new edit. Editors can request negotiation 
over an entry by petitioning the Media- 
tion Committee. If mediated negotiation 
among editors doesn't resolve the conflict 
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over an entry, the disagreement gets 
kicked up to an Arbitration Com- 
mittee, which upon direction from 
the Wikipedia Board can make a 
final judgment. 

Wales says that there are also 
several safeguards among the ad- 
ministrators who form the core of 
active contributors, so that no 
one of them gets to lock down an 
entry from further edits, especially 
anything he or she helped write. 
It's all about consensus. Wales fol- 
lows a core faith that despite individ- 
ual instances of abuse, the open-source 
approach to information gathering 
results in greater accuracy and editorial 
quality over time. 

Perhaps inevitably Wikipedia has 
spawned a growing coterie of detractors 
and disillusioned refugees from the flock. 
Former editors recently created Wikitruth 
.info, which purports to expose articles and 



edits that Wikipedia censors and other 
"atrocities" involving in-fighting among the 
administrators. And there's the Wikiwatch 
blog ( users.erols.com/mwhite28/wikiwoo 
.htm) that tracks criticism about Wikipedia 
and the hoax entries on the reference site. 

Amateurpedia 

At issue for journalists and reference 
workers is how readers of a collaborative 
Wiki project can trust the facts in any given 
article at any given time. "In a Wiki envi- 
ronment people are checking various 
sources, but there is inconsistency between 
one article to the next," says Greg Swayne, 
president of HowStuffWorks. One of the 
problems with an open-source approach is 
clarity itself, he says, along with sheer relia- 
bility. Reference resources such as HSW 
distinguish themselves with intense editing, 
where field experts and trained writers ex- 
plain highly technical information so that 
it's fully understandable to readers. 



Swayne doesn't dismiss the Wiki move- 
ment by any means and is developing ways 
of incorporating user-generated feedback 
and information into HSW. Nevertheless, 
fact checking and sourcing are longstanding 
regimens in publishing that collaboration, 
even among committed amateurs, can't 
match. "Sourcing behind every article for 
journalists is a well-respected part of how 
they create original pieces of content," he 
says. "We have very specific rules that we 
follow that require all content to be sourced 
from multiple sites, and all of that is 
checked and rechecked. We have rules that 
say you cannot electronically copy any text 
from any source. There are a number of 
things we do routinely to make sure con- 
tent has integrity as well as accuracy." 

What distinguishes a formal reference 
work from Wikipedia, say many publishers, 
is the reliability of the information across 
the board and in every instance because the 
readers of any given entry aren't always 




Jimmy "Jimbo" Wales: 
Fact Checking The Wiki Way 

Jimmy "Jimbo" Wales is the co-founder of 
Wikipedia. He says that a tight community of 
editors at the heart of this organization keeps 
the editorial quality improving. People often 
mistake Wikipedia's open-source method of 
gathering information for some kind of anar- 
chy — where any amateurs become authorities 
and all facts are matters of opinion. But 
expertise, accountability, and impartiality are 
all guiding principles here, Wales says. 



CPU: Can you explain the workflow of an entry and how you maintain accu- 
racy along the way? 

Wales: We use what we call an accountability model. We mean that all the work 
that everyone does on the site is traceable back to them or their user ID, so we 
can see who is doing good work and who isn't. There are a lot of tools in the soft- 
ware that enable the volunteers to monitor and rack quality of the articles. The 
result is, on average, the articles tend to be of very high quality across the board. 

CPU: But how does this approach compare to traditional fact checking? 

Wales: One of the important things to know about Wikipedia is that we are very 
old-fashioned and conservative about these kinds of issues. As a community we're 
really driven by certain principles of verifiability, no original research, neutrality. 
Our approach is the traditional process writ large. That's a little bit surprising to 
people: They assume that because of the open-editing process that we think any- 
one's opinion is as good as anyone else's. But that is not true at all. 

CPU: What would you identify as the biggest hole in the Wikipedia system 
right now? 

Wales: The main thing is the difficulty as we grow of maintaining friendly rela- 
tionships within the community. There is this view out there that there are a bil- 
lion people adding one or two pieces [to Wikipedia] . That is false. There is a core 
group of friends who monitor everything, talk to each other, discussion, dialogue, 
negotiation, compromise. That gets harder to do the larger we get. A 

(For more on Jimmy Wales, see our "Technically Speaking" interview on page 98 
of the July 2005 issue of CPU) 
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knowledgeable enough to 
detect the subtler frauds. 
"The blatant vandalism 
that Wikipedia claims it 
can catch like profanity are the easy ones," 
says Pappas. "The more telling things are 
the credible lies, the things interjected by 
propagandists. How difficult is it for ad- 
ministrators to catch these things?" 

In contrast to an open-source collabora- 
tion among amateurs and volunteers, no 
matter how well-intentioned, Pappas says 
that a traditional rigorous approach to ref- 
erence is also dependent on community, 
but of a very different sort. "Ours is com- 
posed of 4,000 experts, 110 Nobel Prize 
winners," he says. Many Wikipedia entries 
are patchworks of multiple edits in diverse 
voices. Good reference isn't just a matter 
of accuracy but communicability. "We 
find the best person in the world to write 
on the subject and know how to edit that 
piece so it has a form and structure that is 
conducive to good communication," he 
says. "When theoretically a 12-year-old has 
the right to rewrite or edit the work of a 
Nobel Prize winner, most people wouldn't 
find that a credible publishing model." 

Nature vs. Britannica 

If Pappas seems to be fuming a bit over 
Wikipedia, that's because a late 2005 article 
in Nature magazine compared Wikipedia 
favorably to Britannica. Expert reviewers 
compared similar entries on science topics 
between the two online sources. The re- 
viewers located mostly minor errors in 



-K-;: v : ';':K;i>;Ji ■= r-K '■■:■■: •j-i.:v:.;'3rj.?':';a 

For other uses, see 
William Henry Gates III (born October 28, 1955) is the 
o-foun ler, , and of 

■•: '-: ". = ;■:•- 
software compa to magazine, 

■:■./ ■ ■: : i 

■■.■..■■■.■■■ 
2005) K 

Gates is one o -neurs of the 

personal cnmpi revolu come an iconic 

figure if : 5ls- . While - ie y 




December 19, 2005: Another geek with a crayon edits Wikipedia 



both, but at a rate of three per Britannica 
entry vs. four per Wikipedia entry. 

And so the war was joined. Ironically, 
this, the biggest skirmish thus far in the 
argument over Wikipedia's reliability, 
didn't involve Wales at all. It became a 
scuffle over methodology involving two of 
the more respected reference brands in the 
world. Britannica responded to the Nature 
article with a 20-page response entitled, 
"Fatally Flawed." The editors not only 
defended the accuracy of Britannica con- 
tent but directly attacked Nature's research 
methods, "The study was so poorly carried 
out and its findings so error-laden that 
it was completely without merit," the 
response said. For its part Nature stood by 
the research and the story. 

Reference & Journalism Fused? 

Debates about the Wiki approach to 
knowledge and publishing will only acceler- 
ate as user-generated media becomes more 
important to the Internet. Newspapers and 
magazines are already partnering with top 
bloggers. Almost all publishers, including 
Britannica and HowStuffWorks, are ex- 
ploring ways of leveraging user opinion and 
expertise alongside their expert and expertly 
vetted editorial. Wales himself foresees the 
future of all media, journalism, and general 
reference pursuing "hybrid approaches." 
"We'll always need news reporters who go 
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out and get the story professionally, but 
we'll also see a huge impact from citizen 
participation," says Wales. 

And Wales isn't shy about entering hot 
spots. The next big world for him to con- 
quer is politics. Wales runs Wikia, which 
makes the MediaWiki software that runs 
many Wiki sites. Wales is interested in 
supplying Wiki software to political cam- 
paigns as a way of letting volunteers and 
staffers collaborate on planning as well as 
message creation and recruiting. Wales 
believes that the broadcast model of media 
fostered a politics that favored personal 
image and sound bites. "Actual participa- 
tory dialogue gets lost in that process," he 
says. "With these [Wiki] tools we are going 
to see the re-emergence of participatory 
dialogue. With blogs, with wikis, eventual- 
ly in campaigns it's going to be a radically 
transformative thing." 

And no doubt just as controversial. CPU 
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Learning To Hear 
From Any 

According to Janine Benyus, Bio- 
mimicry is the science of observii 
nature to find solutions to human prob- 
lems. Biomimicry.net is your guide to 
the wonders of nature and what they 
can do to help us overcome our limita- 
tions. For instance, the study of Ormia 
fly's super-sensitive hearing has led 
researchers to develop better hearing 
aids. Click the Case Studies link to see 
how chimpanzees are helping us find 
healing plants and hibernating bears are 
teaching us ways to fight diabetes. 
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by Rob "CmdrTaco" Malda 



I'll be honest, I love eye candy. In the eatly 
days of the Linux desktop, I spent a latge 
amount of ftee time hacking open-source code 
related to desktop eye candy. From window 
managers to button bars to fancy animations 
and general graphical excess, I loved the stuff. I 
still do. If an option is available for eye candy, I 
always turn it on — if only for a little while. 

For open-source developers, eye candy is 
always optional. It is often tucked away from 
users and rarely "on" by default. Sometimes it 
is hidden away in compile time options. Other 
times it's a few checkboxes in a UI. But open- 
source software generally errs in the way of too 
many options and a preference toward older 
hardware, so we're fine. 

For the commercial OS users it's not so nice. 
Fancy things such as animating window mini- 
mization, translucency, and even fancy, animat- 
ed screen savers are becoming more a part of the 
desktops the world takes for granted every day. 
And this glitz is simply another piece of a puzzle 
expanding ever outward. This also guarantees 
that your grandma needs to buy a computer 
every few years just to do the same old things. 

I could make a case that these things are 
wasteful; much of this stuff is quite simply 
"bloat." So often these little animations add 
clock cycles to a simple task or suck up RAM 
for something that ought to have sparse require- 
ments. And don't get me started on disk space. 
The first GUI word processors fit on a floppy 
disk. Why do I need a DVD to install them and 
a gig of RAM for them not to hit swap space? 

But it's not just that. With each generation 
of computing muscle, we add new hardware 
to satiate our hunger: faster video cards, bigger 
hard drives, and more RAM. We get the latest 
CPU with more gigahertz than you would 
have thought possible a decade ago. 

Back in the day it was simple: You 
had a pull-down menu and 
maybe a button bar. Soon came 
two or three bars and then even- 
tually there were bars on the 
sides, the bottom, and elaborate 
UIs for maintaining all of your but- 
ton bars. Before the trends ended, you had lit- 
tle more than a portal for your actual data to 
sit in the middle of your screen. 



Resolution has increased, and thank God 
most applications have backed off forcing 
users to memorize what dozens of tiny illegi- 
ble icons mean. I think we largely owe the 
Web for that. That ubiquitous, underlined 
blue text really shifted the way even desktop 
apps were and are designed. 

However, you've got icons bouncing, IM 
windows popping onto the edge of your 
screen, and animated characters popping out 
to tell you some triviality. And everything is 
animated, antialiased, transparentized, spin- 
ning, and drawing your eye toward it. It is 
almost as bad as a 24-hour news network. Do 
you know anyone who actually likes the way 
these networks barrage you with animation? 

The issue is that many of these wacky ani- 
mations are really useful. New users frequently 
don't understand the connection between 
clicking some icon and the appearance of a 
window. Or minimizing a window and having 
it appear on your dock. Animating this stuff 
gives the user critical context. 

But more than only giving Nvidia a rea- 
son to sell you a new video card every 1 8 
months, I think we're overlooking some- 
thing else: Hacking off-the-wall graphics is 
plain fun. I get all nostalgic thinking about 
the silly, worthless animation and graphical 
bloat I coded for window managers in the 
'90s. Almost none of it should be in a "real" 
operating system, but it was educational, 
fun, and sometimes jaw-dropping to see. 
Every now and then, shouldn't your com- 
puter be able to do that, too? A 
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Rob "CmdrTaco "Malda is the 
creator and director of the pop- 
ular News for Nerds Web site 
Slashdot.org. He spends his 
time fiddling with electronic 
gizmos, wandering the Net, 
watching anime, and trying to 
think of clever lies to put in his 
bio so that he seems cooler than 
he actually is. 



Contact me at malda@cpumag.com. 
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Technocutie Offers Hip Designs For Mobile Women 

Looking for a cool techie gift for your special lady? Technocutie ( www.technocutie 
.com ) has a full line of new, handmade iPod cases, as well as accessory pouches and 
laptop purses made of felt with original embroidered designs. The iPod cases are made of 
retro vinyl and come in Red Rose Diner or Moonlight Diner (blue) colors. Both cases 
have clear vinyl inserts for the iPod's screen and Click Wheel, plus cutouts for the head- 
phone jack, charge/sync port, and hold switch. Options are available for fourth- and 
fifth-generation full-sized iPods, as well as the nano. Prices start at $16, and custom-case 
design services are also available for additional fees. A 




Sirius' new Sportster4 radio lets 
you take satellite radio with you 
in a much smaller form factor. 



New Sportster4 Coming From Sirius 

f you've been looking for a new radio to listen to Howard Stern with, you're in luck. 

Sirius Satellite Radio announced in mid-May plans to release a new Sportster4 radio 
that should be available as you read this. Sirius says the Sportster4 is 40% smaller than 
the company's previous Sportster Replay, measuring just 4.5 x 2.5 x 0.6 inches 
(HxWxD) and weighing just 4.2 ounces. Like the Replay, the Sportster4 is designed for 
easy transport and use at home, in the car, and at the office. 

The new radio lets you pause, rewind, and replay up to 44 minutes of programming, 
and there's an included remote control, 30 program presets, favorite artist alerts, and 
game reminders for sports fans. Additionally, a new dock for automobiles that reportedly 
will include an auxiliary input for MP3 players should be available when the Sportster4 
launches. Additional accessories, such as home stereo docks, should be available soon 
after launch. The Sportster4 is priced at about $170. A 




The new, rugged OtterBox Laptop 
Case provides the ultimate protection 
for your delicate notebook. 



New OtterBox Cases Safeguard Laptops 

OtterBox ( www.otterbox.com ) — a well-known maker of waterproof, crushproof 
cases for such handheld devices as mobile phones and iPods — has applied its case 
design to notebooks in the form of the OtterBox Rugged Laptop Case. Depending on 
the size of your notebook's screen, cases are available in three sizes, including Small (up 
to 13-inch screens), Medium (15 inches), and Large (17 inches). 

The cases include complete protection against dust, water, and accidental drops and 
are designed to let you use your notebook without having to remove it from the case. 
The cases also have an ergonomic carrying handle and security lock integrated in the top, 
plus a shoulder strap with swivel mounts. Inside, the cases are lined with Velcro to make 
stowing a laptop and accessories easy, and you can also configure removable rubber 
"bumpers" to hold the laptop more securely. A quick-release strap makes removing the 
notebook from the case easy during airport security checks, and access ports in the case 
make plugging in DC power and USB peripherals convenient. 

OtterBox's medium-sized laptop case should be available as you read this, with the small 
and large cases to follow by year's end. Pricing hadn't been finalized at press time, but the 
small case is expected to start at about $130, the medium case at about $150, and the large 
case at about $170. iPod owners may also be interested in the waterproof headphones 
OtterBox is selling for use with its iPod cases through a new partnership with H20 Audio. A 
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The Samsung X820 is the 
slimmest mobile phone in 
world, but will we ever see 
it here in the States? 

Samsung 
Releases 
World's Thinnest 
Phone Yet 

Samsung is claiming that 
its SGH-X820 is now 
the thinnest mobile phone 
available in the world. At 
just 0.27 inches thick, the 
SGH-X820 is as thin as the 
iPod nano, but amazingly 
the candybar-style phone 
still has a 2MP camera, 
video-capturing ability, MP3 
music-playback capabilities, 
a document viewer, TV-out 
jack, Bluetooth networking, 
and 80MB of integrated 
memory. The phone's body 
is made of fiberglass-infused 
plastic to increase its dura- 
bility while decreasing its 
weight (66 grams). The 
SGH-X820 is now available 
in Europe and Russia and is 
expected to launch in China 
this summer. There's no 
word yet when or if the 
phone will hit the United 
States, hopefully in a 
CDMA-based model. ▲ 




Toshiba Unveils First HD DVD Laptop At E3 

Beyond making the Qosmio G35-AV650 the first laptop to ship 
in the United States with an HD DVD optical drive, Toshiba 
packed numerous other impressive high-end components into the 
relatively small notebook, including an analog TV tuner, Intel Core 
Duo T2500 2GHz processor, 17-inch WUXGA Ultimate TruBright 
widescreen display (1,920 x 1,200; HDMI output at 1080i), and a 
Nvidia GeForce GO 7600 video card with 256MB of memory. 

The notebook has two SATA 100GB hard drives but a smallish 
1GB of PC5300 DDR2 SDRAM. The G35-AV650 runs on 

Windows XP Media Center Edition, but you can bypass booting into Windows and get 
right to DVD watching with a push of a button. Other features include harmon/kardon's 
Bass Reflex technology and 1-bit digital amplifier, as well as the world's first laptop imple- 
mentation of Dolby Home Theater with Dolby Virtual Speaker technology for headphone, 
2.1-, or 5.1 -channel surround sound listening. More traditional features include 802.1 la/b/g 
WLAN and Bluetooth capabilities, an integrated 5-in-l memory card reader, PC Card slot, 
Fire Wire, four USB ports, and Ethernet and modem ports. 

The Qosmio's footprint is relatively large at 2.1 x 16 x 1 1.6 inches, and its weight is a 
relatively hefty 10.1 pounds, thanks in part to all the built-in functionality. The Qosmio is 
available from Toshiba starting at $2,999. A 



Nintendo Sets U.S. Launch Date For DS Lite 

Nintendo announced a June 1 1 release date for the U.S. 
launch of its DS Lite handheld gaming device at E3 in 
May. The DS Lite will reportedly sell for $129.99 from 
major retailers. Although there were three DS Lite color 
choices upon its Japanese launch earlier this year, units for 
the U.S. release will initially only be available in Polar White. 
Nintendo says the DS Lite is two-thirds the size of the origi- 
nal DS, 20% lighter, has brighter screens, and the Start and 
Select buttons have been repositioned for easier access. 
Nintendo also announced it has sold more than 16 million 
DS units since the worldwide launch in late 2004. 

According to reports, Nintendo will add more than 100 games to the DS lineup before 
year's end. Games include such fan-favorite characters and series as Super Mario Bros., The 
Legend of Zelda: Phantom Hourglass, Donkey Kong, Kirby, Pokemon, Star Fox, WarioWare: 
Smooth Moves, and Yoshi's Island 2. A strong third-party lineup of original games also appears 
likely, including a version of the previously Sony PSP-exclusive Death Jr. franchise. A 




New Compaq Business-Class Laptops 

HP recently released five new Compaq-branded laptops that it is aiming at corporate 
professionals. The systems should also appeal to various other users, however. Included 
are the tc4400 (Tablet PC); nc6400 (wireless broadband capabilities); and nx7400, which 
weighs just 5.6 pounds but has a 15.4-inch screen and Intel Duo Core processor. The two 
other releases include the ultra-portable nc2400, which is less than an inch thin and weighs 
less than 3 pounds, and the nc8440, which has a 15-inch WXGA display and advanced ATI 
Mobility FireGL V5200 card. 

All the new notebooks include at least 512MB of RAM and a 40GB hard drive. Available extras 
include a fingerprint scanner and a LightScribe dual-layer DVD burner. Prices start at $749 for the 
5.6-pound nx7400 at the low end and go up to a starting price of $1,649 for the nc2400. A 
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Digital Living 



. , At Your 

Leisure 



Games 

Gear 

Movies 

Music 



The entertainment world, at least where it pertains to technology, morphs, 
twists, turns, and fires so fast it's hard to keep up. But that's exactly why we 
love it. For the lowdown on the latest and most interesting releases in PC 
entertainment, consoles, DVDs, CDs, and just leisure and lifestyle stuff we (for 
the most part) love and recommend, read on. 



A 



V 



Corner 



DVDs by Chris Trumble, 
CDs by Blaine A. Flamig 



Munich 

"Munich" is an Oscar-nominated film about a small, handpicked team of Israeli 
operatives tasked with killing 1 1 Palestinians who the Israeli government believed 
were responsible for the murder of Israeli athletes at the 1 972 Olympics in Munich, 
Germany. Director Steven Spielberg raises a number of questions throughout the 
film that are especially relevant in the post-9/1 1 world, and although much of the 
film shows these events from the perspective of the Israeli protagonist (expertly 

$29.98 played by Eric Bana), Spielberg takes time here and there to look at 

Universal Studios Home Entertainment them through Palestinian eyes, as well. 

www.munichmovie.com 





$19.99 

Paramount Home Video 

www.comedycentral.com 



Dr. Katz, Professional Therapist: Season One 

One of the best new TV shows back in '95 was a Comedy Central show called "Dr. 
Katz, Professional Therapist." Dr. Katz starred standup comic Jonathan Katz and fea- 
tured guest appearances by numerous standup comics (Ray Romano, Dave Attell, 
Dom Irrera, and others) as Dr. Katz's patients. The show's laid-back, incidental 
brand of humor was just the right combination for its unique style of animation, 
known as Squiggle Vision, and Comedy Central went on to air six excellent seasons 

of the program altogether. The Season One DVD hit stores in May and is one of 

the best ways we can think of to spend $20. 




$12 

V2 Records/Third Man 

www.theraconteurs.com 



The Raconteurs— "Broken Boy Soldiers" 

When the talk turns to Jack White, you often hear rock journalists or fans ask, 
"What's the big deal anyway?" White (and his two-person band The White Stripes) 
are something you either get or don't. If you do, you love White's eclectic talents, but 
you know he's hit and miss. Where "Elephant" was brilliant fun, "Get Behind Me 
Satan" was too weird to care about. Still, when talk started turning to The Raconteurs 
awhile back, it was hard not to anticipate what White would do with his own rock 
band. So, what's the word on "Broken Boy Soldiers"? Unfortunately, hit and miss. 




Red Hot Chili Peppers— "Stadium Arcadium" 

An unfortunate thing sometimes happens to bands as they age: They don't rock the 
way they did when you first started to like them. The upside is that as the band 
grows old together, like the Chilis have, they tend to get to be really good musicians. 
The Chilis whip out a few funk/ thrash/punk/surfer rock numbers on the two-disc 
$15 "Stadium Arcadium," but most tracks are midtempo burners that show off Flea and 

Warner Brothers Music Chad Smith's rock-steady rhythm section and John Frusciante's mad, mad gui- 

www.redhotchilipeppers.com tar chops. Ultimately, Frusciante owns "Stadium Arcadium," and it's worth 

paying for just to hear him shine. 



See the full reviews from A/V Corner at www.cpumag.com/cpujul06/AYL 




June 6 

Butch Cassidy And 
The Sundance Kid: 
The Ultimate 
Collector's Edition 

The Chris Rock 
Show: The 
Complete 1st & 2nd 
Seasons 

Running Scared 

Entourage: 
Seasons 1 & 2 



June 13 

16 Blocks 

Beavis & Butt-head: 
The Mike Judge 
Collection Vol.2 

The Boondocks: 
The Complete First 
Season 

Cheers: 
Seasons 1-8 



June 20 

The Hills Have Eyes 

Night Watch 

Syriana 

Superman: The 
Animated Series, 
Volumes 1-3 

June 27 

Failure To Launch 

Nova: Great Robot 
Race 

Ultraviolet 

Monk: The 
Obsessive 
Compulsive 
Collection 
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CPU Game Of The Month 




A Diabolical FolloW-Up -byDr.Malaprop 

$49.99 (PC; $69.99 Collector's Edition) • ESRB: (T)een • NCsoft • www.guildwars.com 



If you look back at our review of 
last year's Guild Wars (name 
updated to Guild Wars: Proph- 
ecies), you'll see that we enjoyed it 
mightily. Prophecies was an 
MMORGP that took us away from 
World Of Warcraft for an extend- 
ed period of time and has us still 
playing. And unlike WoW, 
the only investment was 
the purchase price of the 
game without any pesky 
monthly fees. Factions is 
no different, and we 
can expect at 
least another 
full Guild Wars 
retail release by 
year's end. 
You don't 
have to own 



the original game to play Factions, 
and gameplay is none the worse for 
that, which is in itself quite a feat. 
It wouldn't be surprising to see 
someone pick up Factions and 
then head back out to buy a copy 
of Prophecies to unlock the origi- 
nal content area (called Cantha). If 
you own both games and find your 
way to the port, you will be able to 
cross the seas between the lands. 

Unlike MMORPGs, such as 
WoW and Everquest, which feature 
persistent worlds with "instances" 
placed within for specific player 
parties, Guild Wars plays more like 
Diablo. In other words, the persis- 
tent areas include environmental 
constants, such as towns and out- 
posts, but a majority of the game- 
play occurs in instances of those 
persistent areas that are specific to 




your group. Some may find this 
troublesome, but anyone that 
remembers how addictive Diablo 
was will understand and approve. 

Improvements are obvious from 
the get-go to anyone that's spent 
any time with Prophecies. The 
character creation screen already 
looks better than the previous 
game. The original title was set in 
Tyria, but Factions drops you into 
the Asian-themed Cantha. Jump 
into Tyria and you'll immediately 
see that the instances seem more 
alive compared against the more 
barren-feeling instanced areas 
you'll find in Prophecies. Get going, 
and you'll be hard pressed to stop, 
which is 




the hall- 
mark of the best games. 

The campaign's key missions 
(there are 15 of them) are all well- 
designed and will walk you 
through the story. They'll also 
teach you everything you need to 
know about the game to better 
prepare you for the PvP (Player vs. 
Player) combat. You can create a 
top-notch PvP character from the 
beginning and head into combat, 
which offers plenty of fun. But 
you'd be missing out on creating a 
character from scratch through the 
campaign, which has top-notch 
gameplay to offer. Experienced 
players may wish to try on one of 
the two new professions: Assassin 




or Ritualist. Both are fun to play, 
but the Ritualist is a much more 
demanding profession from the 
player perspective. 

Graphically, Guild Wars looks 
substantially better than the styl- 
ized World Of Warcraft (which is 
showing its age). It's stunning to 
view and enjoyable to play. You 
may not spend as much time level- 
ing in Guild Wars, but you'll expo- 
nentially boost your enjoyment by 
joining a good guild. (Sure, you can 
take NPCs on quests, but they're 
really just pretty dumb.) Factions is 
the real deal, and no serious gamer 
should go without trying either 
Prophecies or Factions. ▲ 
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$49.99 (PC) • ESRB: (T)een • Microsoft • www.riseoflegends.com 



Rise Of Legends, sequel to the 
well-received Rise Of 
Nations, finally makes its way to 
store shelves. Brian Reynolds and 
his team at Big Huge Games have 
mostly succeeded with the 
release of this complex RTS fol- 
low-up. As before, the heavy but 
seamless use of economics pow- 
ers much of the gameplay you'll 
experience. It's all brought 



together with an interface that is 
apt and never suffocating. 

The historical basis of the origi- 
nal game transitions to a sci-fi fan- 
tasy-steam punk universe for RoL 
There are three distinct races 
(Vinci, Alin, and Cuotl), and their 
differences become more obvious 
as the campaign rolls on. The 
sprawling campaign storyline 
tends to wander all over the map 



(pardon the pun), but 
it's intriguing because of its 
depth and uniqueness. The 
game is broken down 
among the races, and you'll 
play through each race in a 
manner similar to Blizzard's 
Starcraft, which is a compliment 
in more ways than one. 

Playing RoL for a few hours will 
highlight many of its improve- 
ments. There's plenty here for RTS 
lovers— most of all superb game- 
play, tons of units, interesting unit 



relationships/possibilities, 
unique (but attractive) art- 
work, and plenty of depth. In 
a time when games seem to clone 
each other, it's refreshing to 
come upon one that doesn't- 
and does so with aplomb. ▲ 




ctivision and developer Raven Software scored a 
huge hit with their X-Men Legends games in 2004 
and 2005; the action-RPGs let players use lots of charac- 
ters, provided plenty of engaging action, and incorpo- 
rated a cool character progression system that allowed 
for lots of customization. So when we heard Activision 
had another X-Men game in the works (this time from 
Z-Axis Games), we were understandably optimistic. 

The Official Game is an action game tie-in for "X- 
Men: The Last Stand," which hit theaters a couple 
weeks after the game's launch. In it, you play as 
Wolverine, Nightcrawler, and Iceman, as they work 
retrieve parts for Cerebro that were stolen during a ra 
of the Professor's compound and taken to the facility at 
Alkali Lake. Of course, the story takes a turn or two and 
soon heads in a slightly different direction. 

Activision gets high marks for presentation; TOG's 
in-game graphics are nice and we quite like the comic 
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book panel-like scenes between mis- 
sions that advance the story. In addi-k 
tion, the main characters are voiced by 
the actors who play them in the film, 
including Patrick Stewart as the Professor and 
Hugh Jackman as Wolverine. The trouble, par- 
ticularly for console owners, comes in the 
form of a few nagging gameplay issues. For 
example, the context-sensitive action button 
(X on Xbox 360) is the same as the quick 
ick button, so at times when your character 
iges enemies near control panels or other 
ible items, he isn't sure whether to attack or use the 
item, and much cursing ensues. 

TOG is a good rental, and X-Men fans will dig it. Bui 
it lacks the polish and depth of the Legends games, 
which are still the best video games to date based on 
the world of the X-Men. ▲ 





2006 FIFA WORLD CUP 

A Rush To The Finals -by Dr. Malaprop 

$59.95 (360); $29.95 (PC, NGC, PS2, Xbox) « ESRB: (E)veryone 

Electronic Arts • www.easports2006fifaworldcup.com 




The 2006 FIFA World Cup (the 
IRL event, in case there's any 
confusion) will already have kicked 
off in Germany as you read this, 
with the finals in Berlin this month. 
EA Canada takes last year's impres- 
sively awful FIFA 06: Road To The 




World Cup and makes a stronger 
run for the goal. And on the Xbox 
360, at least, the game actually 
looks better and features superb 
detail— down to players' emotions. 
Each of the platforms perform and 
play very similarly, but the 360 
release looks the best (yes, even vs. 
the PC version) when you play it 
on a high-def big-screen. 

We're happy to see the control 
scheme that was newly introduced 
in the previous iteration, but the 
subjective tactile feelings of ball 
contact and player movement 
still feel a wee bit off in gameplay, 
especially when you compare it 
to Konami's Winning Eleven 
games. This time around, 



though, you'll have game modes 
galore. The game includes all 32 
teams playing this summer, but EA 
was thoughtful enough to include 
the remaining 95 teams that didn't 
make it. You can also unlock classic 
players and insert them into pre- 
sent-day teams, but unfortunately 
that doesn't extend to full histori- 
cal national team rosters. 

At the end of the day, though, 
2006 FIFA World Cup feels rushed 
and falls well short of last year's FIFA 
2006, which we praised heartily for 



its solid gameplay. Our console rec- 
ommendation is Winning Eleven 
on Xbox or PS2. (Even EA is making 
changes in soccer gameplay that 
borrow from Winning Eleven.) 
That said, this release is your only 
choice for an attractive footie 
experience on the 360. It's enjoy- 
able and looks excellent, but it's far 
less than what it should and could 
have been, especially on Xbox Live. 
We're holding out for the inevi- 
table follow-up. ▲ 
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Chocks Away, Baby - by Chris Trumble 

$39.99 (PS2) • ESRB: (T)een • Namco Bandai Games • Acecombatzero.namco.com 




'here has been a flurry of fhgh 
I games released for current-g< 
consoles lately (or is current-gen 
really last-gen now and next-gen is 
current-gen?), including some set 
in the modern era and several with 
a WWII theme. They have varying 
degrees of realism vs. their arcade 
elements, but none of them ctojs 
as good a job of balancing these 
factors as Namco Bandai's &ce 
Combat series. 

The newest member of the Ace 
Combat family, Ace Combat Zero: 
The Belkan War, is as its name sug- 
gests a step back in the series 
chronologically, and takes place 15 
years prior to Ace Combat 5. The 
story that runs through the game is 
pretty standard fare for the Ace 



ries, but fans of the 
^ know that the gameplay and, 
perhaps to a lesser extent, graphics 
that are some of the best among 
PS2 titles, are what reaJJ^pirives 
these games. 

Namco Bandai ratchets things up 
a notch or two in Zero, adding Al 
that adjusts difficultyjevel, story ele- 
ments (to some extent), and even 
radio chatter based on your flying 
skills and success. The game also 
expands a bit on the wing- 
man command system 
Namco put in place in Ace 
Combat 5, giving you more 
options in coordinating 
their efforts with yours. 

Those things aside, 
Ace Combat Zero serves 



p much more of the satisfy 
combat we've come to expect 
from the series, including dog- 
fights, attacks on ground and sea 
targets, and some escort missions. 
The planes look fantastic as always, 
the controls are solid and easy to 
pick up, and the audio is pretty 
good. We would like to see Namco 
^dd Internet play to the mix, but 
maybe that will come when the 
series moves to the PS3. (Ahem!) A 
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BFG 128MB Physics Card 

PPU, Meet GPU/VPU & CPU 

The release of Ageia's PhysX technology and the PPU (Physics Processor 
Unit) on which it runs is undoubtedly the most anticipated event in 
PC graphics in a long while. In theory, the PPU aims to make the entire 
virtual world come alive and behave more like the real world in 
ways that modern GPUs simply can't on their own. Every object 
and event is bound by physical rules. Things move, break, fly, and 
collide in certain ways based on the physics programmed into 
them. If you want to swing a door into an enemy's face, you 
should be able to do that, and the results should be convinc- 
ing. That's the goal Ageia is working toward. 

Today's first-gen results are more humble. The BFG 
Physics Card uses 128MB of memory rather than 256MB 
and a PCI interface rather than PCI Express. Both of these 
factors may have contributed to the substantial frame rate 
hiccups we observed during large explosions and other fast, complex 
events. The number one PhysX-compatible game available today is Ghost 
Recon: Advanced Warfighter, which, along with an ATI X1800 XT running 
at 1,280 x 1,024 with an AMD FX-55, is what we tested. 

Discussing comparative benchmarks is of dubious worth because 
there's no direct competition to compare against, and rest assured that 
Ageia will update this early iteration fairly soon. For now, let's just talk 
about the PhysX experience. 

Today the PPU is interesting but not overly persuasive. In a nutshell, PhysX 
gives you more sparks and flying chunks. Explosions look a little more 
detailed, but you see this more with on-screen grabs than during gameplay. 
Without the PPU you might see half a dozen big chunks fly from an exploding 
car. With the PPU you get more chunks, giving the explosion a bit more real- 
ism. But the problem is that the pieces still look like blocky sprite blobs, not 
whizzing shrapnel, and they still vanish after sitting on the ground for a couple 
of seconds. When you blow a hole in a stone wall above you, the sizable debris 
raining down should hit and hurt you. That's real. But it doesn't do that. You 




www.bfgtech.com/physx • CPU Rating: • • • 



see a little more detail, but you don't feel it 

because the physics at work is only illusory; it can't touch you. Yet. 

We also got to take the Cell Factor demo for a spin, and the difference 
between that and GRAW is breathtaking. The liquid visual effects, some- 
thing akin to the pressure waves you saw coming off of bullets in "The 
Matrix," are sweet, but the ability to blow up a pile of debris, see each 
piece spinning through the air, and then settle on the ground without 
vanishing is spectacular. The fabric blowing and tattering in the wind was 
quite realistic, too; although, even the demo showed off the PPU's 
propensity for bottoming out frame rates during difficult scenes. 

Bottom line: The PhysX card is not worth $300 for the kind of 
improvements we saw in GRAW. If future titles (there are about 20 
expected this year) deliver on the promise we saw in the Cell Factor 
demo and Ageia can improve those occasional frame rate potholes, 
then $300 starts to make a lot more sense. Of course, just when Ageia 
gets its footing, the Nvidia/Havok partnership may bear fruit. Deep 
breath, everyone. ▲ 




Xbox 360 Quick Charge Kit 

Better Late Than Later 



$29.99 (360) • ESRB: N/A • Microsoft 



www.xbox.com/en-US/hardware/x/xbox360quickchargekit • CPU Rating: 



The new Xbox Quick Charge Kit 
should have been available 
with the console's hardware launch 
this past winter. That's the 
only complaint we can level 
against this simple but very 
effective must-have accessory 
for anyone playing with the 
360 wireless controllers. We would 
have invested in this up front 
rather than the Play 'N Charge Kit, 



but it's time to turn our thoughts 
to the future rather than the past. 
The cost of the Quick Charge 
Kit includes the pictured charger, 
NiMH rechargeable battery, and 
AC adapter. The charger can 
hold up to two batteries simulta- 
neously and takes two hours to 
charge a single battery and four 
hours for two. Plug in your 
empty charger, and a red light 



comes on to show that a charge 
is in process. Once fully charged, 
the light turns green, and the 
Quick Charge Kit stops sending 
juice to the battery packs. 

After extended use, you'll 
eventually have to replace your 
NiMH batteries, but the Xbox 
360 Quick Charge Kit is an effec- 
tive way to save money on bat- 
teries and do your good deed for 
the environment. And, of course, 
you'll never, ever be lacking for 
power when you need it most. 
This is a must-have accessory for 
anyone using a wireless con- 
troller. It's simple and does 
exactly what it should. ▲ 
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Only paid 
subscribers to 
CPU magazine 
get complete 
access to 
all these 
great features: 



Latest issues. Get a 

guided tour through the 
latest editions of our 
technology publications. 

More hands-on hard- 
ware reviews. Are the 
latest products worthy 
of the marketing hype? 
We put products to the 
test, complete with 
comparison charts 
and links pointing to 
where you can buy the 
products online. 

Even more great 
reading. Our Web site 
features every article 
from CPU and a search- 
able archive of more 
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our sister publications 
Smart Computing, 
Learning Series, Guide 
Series, and Reference 
Series. It's like getting 
five magazines for the 
price of one! 
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Impress your friends 
with all the insider 
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reading CPU's latest 
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recommendations before 
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The Cutting Edge 



When Did The First Massively 
Multiplayer Online Environment Appear? 



Guest Column 
by Barry Brenesal 



We're going to take the Wayback Machine 
this time to 1978 and visit Essex Uni- 
versity. A student, Roy Trubshaw, wrote a game 
for the DEC- 10 featuring a series of intercon- 
nected rooms or locations not unlike the general 
structure of the Colossal Cave adventure game 
so beloved of college kids at the time. You 
moved through its text-based areas by typing 
directions, interacting with objects you could 
place in your inventory or manipulate through 
appropriate commands. Trubshaw's game had 
one important difference, however, because you 
could visit the same areas with other people pre- 
sent in real time. 

The program was rewritten but soon out- 
grew the DEC-10's 50K of RAM and was 
released in its final form in 1980. This last ver- 
sion became the first popular MUD, or multi- 
user dimension/dungeon. Richard Bartle, who 
had been assisting Trubshaw, took over its 
development after the latter's graduation. 
Word of the game spread, and non-students 
began calling in to play. 

Other developers appeared to continue the 
same kind of work as freeware. Many MMORPG 
platforms were created, such as LambaMOO 
(Multi-User Dimension Object Oriented), 
LPMud, AberMUD, ProtoMUCK (Multi-User 
Character Kingdom), PennMUSH (Multi-User 
Shared Hallucinogen), etc. Each in turn was 
used to build literally dozens or even hundreds 
of games with as many as 15,000 rooms or 
more — one I know of claims to have more than 
8,000,000 — complete with distinctive themes 
and activities. While quite a few feature generic 
pseudo-medieval backgrounds that owe more to 
Walt Disney than they do to history, some are 
educational forums; still others are based on 
television series (like Buffy MUD or Star Trek: 
Legacy) or books (Narnia MUCK). Purposes 
range from complex role-playing environments 
to people who just enjoy building rooms and 
code, to folks who like to do nothing but sit 
around and chat. (Even in Latin; try dialing into 
Labyrinthus Latinus.) 

1987 was another very important year, 
as it saw the beta test for the first graphical 
MMORPG, Habitat. Developed by LucasArts, 
it was closed in 1988 and immediately followed 



by Club Caribe. These were very simple affairs, 
from a user viewpoint, and mostly involved 
talking to NPCs, chatting, and exchanging 
goods. Daglow and Mataga's Neverwinter 
Nights, which ran live on AOL from 1991 
through 1 997, is considered the first true graph- 
ical MMORPG, with player-designed guilds, 
creatures to kill, and a number of periodic gam- 
ing events designed to breakup regular activities. 
It also involved a regular fee of $6 per hour and 
went head-to-head with sophisticated text-based 
MMORPGs on the same service provider. 

I worked for one of those text-based 
MMORPGs in a minor capacity for roughly 
four years, churning out hundreds of rooms and 
items, roughly a dozen merchants, and many 
NPCs who reacted in a relatively intelligent 
fashion (at least when compared with some of 
the conduct you encounter in online forums 
these days). Through it all, one thing was clear 
to me: The never-to-be-equaled graphics of text- 
based materials. You can use a host of literary 
devices to ramp up a player's anticipation, color 
his mood, and engage his sympathies. We are 
trained by fiction to enter into the illusion given 
to us, and this works to the advantage of the 
text-based MMORPG. 

Next to this, graphical MMORPGs lack the 
visual sophistication that can only originate in 
the greatest floor show of them all, the human 
imagination. All of which brings to mind a skit 
written more than 40 years ago by the radio per- 
sonality and satirist, Stan Freberg, to show the 
superiority of radio over television. In it, we liter- 
ally heard the construction of a 10-story tall hot 
fudge sundae in the middle of Lake Michigan, 
with Freberg reporting the event like a news 
piece every step of the way. (The sound of the 2- 
ton maraschino cherry being dropped by a B-52 
was especially poignant.) And then, after a pause 
at its conclusion, Freberg capped it off by saying, 
"Let's see them do that on television." 

Nowadays, all that written magic is put 
into gaming companies' public relations 
department to sell visual MMORPG clones. 
Think I'm getting crotchety in my old age? 
You're entitled to your opinion; just keep it to 
yourself unless you want a taste of my titani- 
um-headed cane. A 




Barry Brenesal has written 

more than 1,000 published 

articles and reviews on 
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1987. His first personal 
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TRS-80 model 100. 
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Wax nostalgic with Barry at Barry@cpumag.com 
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Stop relying on Economy class VGA Coolers, 

Cool First class with the VF900! 



Zalman's newest, high-performance VGA cooler utilizes twin heatpipes 

to provide the best cooling performance for 

the latest Geforce 7900 and Radeon X1900 XTX VGA cards. 




Zalman Products Available at: 



ne 



newegg 



www.newegg.com 



lw " tM 

www.tigerdirect.cam 



***£*!!& COMPUSA. U* 



www2ipz0amfig.com 



wwwjcampusB.com 



if s euecTRonics 

www.frys.com 



miia,orais=» 

wwwjnicrocen ter.com 



TIPS & TRICKS 




Software 



Slipstreaming With All The Fixins (Part 1) 



Now that Windows Vista has 
been delayed into 2007, it's 
likely that many PC enthu- 
siasts will need to reinstall 
Windows XP at least one more time 
before getting that new, clean Vista slate 
from which to work. As PC veterans 
know, the most efficient way to reinstall 
WinXP from an early-issue disc is via 
slipstreaming. This method integrates the 
original WinXP installation files with the 
newest SP2 updates so that you don't 
have to go through the added pain of 
downloading and installing SP2 after you 
reinstall Windows. Unfortunately, since 
SP2 launched, Microsoft has issued 
scores of additional hotfixes to the OS. 
So even after reinstalling WinXP via slip- 
streaming, you still have to use Win- 
dows' updater to download and install 
countless patches to get up-to-date. In 
this and the next tips column we revise 
and update our slipstream walkthrough 
to include SP2 and an easy way to inte- 



grate all of the subsequent patches into 
the reinstallation process. 

For this project you will need: 

• Your original WinXP installation CD 

• 2 to 3 GB of free hard drive space 

• A blank CD 

• ISOBuster 

• A CD burner program that can create 
bootable discs 

• Two files from www.ryanvm.net/msfn : 
RVM Integrator (download and 
install) and RyanVM's Windows 
XP Post-SP2 Update Pack (download 
to a directory or leave on 

your Desktop) 

• A couple of hours of time 

Fair Warning: Back It All Up 

Before doing a Windows 
reinstall, of course you should 



You can download a full 

266MB version of SP2 and 

extract it to your hard drive. 



back up all critical data. Even if you're 
not reformatting your hard drive, a 
WinXP reinstall overwrites some of the 
key Documents And Settings subfolders 
that by default store many of your data 
and media files. For instance, a WinXP 
reinstall will wipe out your Outlook/ 
Outlook Express data because those .PST 
files sit within the OS' file structure, 
which a new install overwrites. Use the 
internal tools to export your calendar, 
contacts, Inbox, and any other critical 
folders to a safe location or a disc. The 
same is true for any documents and media 
that Windows stores in default Doc- 
uments And Settings file locations. Also, 
because a WinXP reinstall can destroy 
data, we choose to store all of our data 
files in custom directories that we created 
outside of the Documents And Settings 
folders. Nevertheless, any OS reinstall 
runs the risk of damaging the current root 
directory structure, so always back up 
everything you can't afford to lose. 

Start Slipping 

On your hard drive, create a new direc- 
tory and name it something such as 




WinXP Tip Of The Month 



Windows XP Media Center Edition PCs are becoming 
much more common now that several OEMs make this 
version of the OS standard on many desktop and 
portable PCs. Like WinXP's PowerToys, MCE has its 
own collection of useful add-ins: Reuters For Media 
Center, a visual feed of fresh news info; loads of 
weather feeds; a My Movies add-on that indexes you 
flicks; an enhanced interactive TV guide from Titan TV; 
and scores more. You can find these gems at Windows 
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tent.asox?ctid=16: 
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Registry Tweak Of The Month 



Sometimes it's easier to navigate a dense hard drive structure by opening 
a subfolder as the root directory of its own new window. You can add this 
option to the context menu by first clicking Start and Run, typing regedit 
in the Open field, and clicking OK. Next go to KEY_CLASSES_ROOT\FOLD- 
ER\SHELL key. Right-click the folder and select New and Key and name it 
rootexplore. Double-click Default in right-side window, type Explore from 
here in the Value Data field, and click OK. Create a new key off of rootex- 
plore and name it command. Double-click the Default in the right-side 
window and type Explorer.exe /e,/root,/idlist, /ol in the Value Data field. 
Now when you right-click a folder in Explorer, you'll see the Explore from 
ption, which opens a new window with this folder as its roc ' 
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\xpcd. Insert your WinXP installation 
disc and open the drive folder with 
Explorer. Highlight all of the files and 
folders on the CD and drag them over to 
the \xpcd directory to copy the installa- 
tion disc contents to your hard drive. 

Next you need to retrieve the SP2 ver- 
sion for network installations. Go to 
www.microsoft.com/windowsxp/using/se 
curity/expert/russel installsp2.mspx and 
scroll down to the How To Use The 
Network Install Version section of 
the page. Create a new folder labeled 
\SP2 and download the WindowsXP- 
KB835935-SP2-ENU.exe file here. For 
later ease of use, go back into that directo- 
ry and rename the file sp2.exe. Now, to 
extract the SP2 files click Start and Run, 
type cmd in the Open field, and click 
OK. Type cd\sp2 to move to the correct 
directory and then type sp2.exe -x:c:\sp2. 
It will take awhile to extract, but a pop-up 
box will eventually indicate completion. 

Basic slipstreaming involves apply- 
ing the SP2 update directly into the 
original WinXP installation files that 
you copied to the hard drive. In the 
command window you opened above, 
type cd\sp2\i386\update to go to the 
correct subdirectory. Type update 
-s:c:\xpcd to bring up a Windows 
Service Pack 2 Setup Wizard box that 
will show the integration process and 
acknowledge successful completion. 
Finally, close the command window. 

Add The Fixins 

The version of the WinXP installation 
files in your \xpcd directory are updated 
to SP2, and now you need to update this 
installation with all of the subsequent OS 
fixes Microsoft has issued in the past cou- 
ple of years since SP2. There's a lengthy 
way to download every fix and manually 
integrate it into the WinXP installation 
files, but luckily, you downloaded Ryan- 
VM's Windows XP Post-SP2 Update 
Pack that includes all of the latest WinXP 
fixes and the RVM Integrator, which 
automates much of this process. In RVM 
Integrator, go to the Main tab and click 
the button to the right of the top field. 
Highlight the \xpcd directory and click 
OK to tell the program where to find 



Updating Your Windows Shaie H 
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Copying file NETET.SY_ 













Having the full SP2 file lets you integrate this 
massive update into your original Windows XP 
installation files via slipstreaming. 



your WinXP install files. Use the button 
beside the third field (labeled Choose 
An Update Pack CAB) and navigate to 
wherever you downloaded the file 
RVMUpdatePackXXX.cab and click 
Open to put that file in the right field. 
Click the Integrate button to start the 
lengthy process of weaving all the fixes 
into the WinXP installation files. 

(NOTE: Be aware of what you down- 
load and put on to an installation disc. 
Browse to www.ryanvm.net/msfn/update 
packhtml to see the files and tweaks the cur- 
rent package includes.) 

The Progress tab in RVM Integrator 
will show you when it successfully com- 
pletes integration and then you can quit 
the program. 

Get The Boot 

In order to make your enhanced 
slipstream installation into a bootable 
CD, you need to grab a special file off 
the original WinXP install disc using 




Message Log 



ig [EditFile] 

obsoletejiles Found in entries.ini 

Entire .ini Proce ;d in 16 Seconds 

: 

Beginning Final .•'•/ill Take Awhile. 

p7i:c:<:-:Kr::: •-:""?; i'iu :: ::■;*! : 
Expanding mmssetup.cab 

ig entries.ini 
L'ii:-;.i..:;':;V-:j -TVT^KLn la: 
Rebuilding mmssetup.cab Complete. 
Expanding driver. cab 



Progress 



The RVM Integrator automates the process of 
adding recent hotfixes to a slipstreamed 
WinXP installation disc. 



ISOBuster. Load ISOBuster and direct 
it to the optical drive with your WinXP 
install disc. In the left navigation win- 
dow, highlight the Bootable CD branch 
of the tree and look for the file Micro- 
soft Corporation. img. Right-click the 
file and choose Extract Microsoft Cor- 
poration. img. The pop-up box will ask 
for a location; just extract the file to 
your Desktop. 

If you know how to burn a bootable 
slipstreamed WinXP disc, then you have 
all the pieces to move on to the disc- 
making process. The files in the \xpcd 
directory are now updated with SP2 and 
the subsequent hotfixes. If you're new to 
the slipstream technique, then come 
back next month when we walk through 
burning this disc with CD maker soft- 
ware. And, hey, the rest of you come 
back, too, because we'll explore the 
other goodies you can pack onto a cus- 
tomized WinXP reinstall disc. CPU 

by Steve Smith 
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Bling-Bling For Nerds 

So you found the perfect woman: She 
can quote "Star Wars/' enjoys gaming, 
and can mod along with the best of 
them. Although all women love jewel- 
ry, yours might just be the perfect 
recipient for an Azerty Objects Key- 
board Ring. The company creates the 
rings with a variety of keys, and you 
can order them by emailing azertv@ 
dezzie.net . (Disclaimer: Purchase of 
Keyboard Ring does not make giver of 
said ring exempt from future jewelry 
purchases, including, but not limited 
to, actual precious stones.) 
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Listening To MP3s In Linux 



any Linux proponents sug- 
gest that instead of using the 
MP3 format, you use a for- 
mat such as Ogg Vorbis or 
FLAC, as such newer encoding technolo- 
gies don't have many of the limitations that 
MP3 has. (See en.wikipedia.org/wiki/mp3 
for a good discussion on the topic.) Still, 
even as some Linux users respond to com- 
plaints about handling MP3s by telling you 
to make a switch, many Linux users must 
take into account the large libraries of 
MP3s they've already created from their 
own CDs. Additionally, many Linux users 
listen to audio that's streamed in MP3. 

If you're a Linux user who, for whatever 
reason, still wants or needs to use MP3s, 
we'll cover a few options for doing so, 
including using RealPlayer or a plug-in 
from Fluendo for GStreamer. RealPlayer is 
generally considered as being the first legal 
MP3 player that was made available to 
Linux users. Fluendo makes its open-source 
option ( www.fi uendo.com/resources/fl uen 
do mp3.php ) available through an MP3 
license that it purchased specifically for 
users to download a plug-in for GStreamer. 
If you're an open-source-only type of user, 
you'll want to at least try the Fluendo plug- 
in. If you don't have a particular preference, 
you may prefer RealPlayer. 

Installing RealPlayer 

You can get RealPlayer directly from the 
main page at Real's Web site, but we rec- 
ommend going to https://player.helixcom 
munity.org/2005/downloads instead. At 



File Play View Tools Favorites Help 



this site look to the first table near the top 
of the page for the Linux version of 
RealPlayer Gold and either click the option 
for RPM (for RPM-based distributions, 
such as Fedora, Red Hat Enterprise Linux, 
SuSE, or Mandriva) or Installer (for non- 
RPM-based distributions). You'll need the 
library containing the file libstdc++.so.5 
installed; if you don't have the library 
installed, the RPM installer won't indicate 
that it's missing, but RealPlayer won't run 
properly. In Fedora Core this library is 
within the package compat-libstdc++-33, 
give or take a version number or two. 

If you download the 
RPM version, install it 
using your preferred in- 
stallation method. If you 
chose the Installer version, 
however, download the 
file and then change to the 
directory that you saved it 
to. Next, make the file an 
executable. For example, 
you might type something 
like chmod u+x realplay*.bin. You'll then 
run the file from within its directory by 
typing something like ./realplay*.bin. This 
version of the installation requires the same 
library as we mentioned for the RPM 
installation, but the Installer version will 
inform you if this library isn't present. 

If you have the necessary library 
installed, you'll see text that explains that 
the installer will add RealPlayer to your 
system and to press ENTER. After you 
do so, you'll be asked if you want to 



create a directory to install the software to 
or if you want to install it to an existing 
directory. If you're not running the pro- 
gram as root, you'll have to select a loca- 
tion that your user account has access to. 
After you accept the default path or type 
the path you want to use, press ENTER. 
From here you will press F to finish 
installing the software or press P to back 
up to the other prompts. Assuming you 
press F and then ENTER, the installer 
will put the files in place. 

The RPM installer should place 
RealPlayer in the multimedia section of 
your GUI's menus, but the manual 
installer won't. You'll need to create your 
own icon on your panel, Desktop, or in 
your menus to avoid having to type the 
program name (and possibly the path, 
such as /home/dee/Downloads/Real- 
Player/realplay) to run RealPlayer. If you 
run into trouble installing the RPM or 
Installer versions, click the View link in 
the Readme column for your version. 
Here you'll find notes concerning issues 
that you may encounter. 

Installing The Fluendo GStreamer Plug-in 

Before you begin installing this MP3 
plug-in, make sure you have GStreamer 
installed. You can do this using your 
distribution's package- 
management tools. To 
download and install the 
Fluendo GStreamer MP3 
Plug-in, go to shop.fluen 
do.com and select one of 
the three options: x86_64 
without IPP (Integrated 
Performances Primitives) 
for 64-bit operating sys- 
tems; i386 without IPP, 
if you don't want the Intel IPP optimiza- 
tion code; or i386 with IPP, which is the 
option most users with 32-bit OSes will 
want. Click through your selection and 
choose one of the distributions listed 
under Available Options. At the time of 
this writing, the only two choices were 
Generic and Fedora Core 4, which is a 
safe choice for Fedora Core 5 users, as 
well. Select the version you want and click 
Add To Cart. You'll also notice that you 
don't have to pay for these tools. 
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One option for playing MP3 files 
in Linux is RealPlayer, shown here. 
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Click Checkout when you're ready to 
download. Unfortunately, you'll have to 
create an account at the welcome screen to 
continue. Assuming you don't have an 
account already, click Continue in the New 
Customer panel, fill in the account infor- 
mation, and click Continue. Once you 
create an account, a Your Account Has 
Been Created page appears. Click Continue 
and don't worry about the address informa- 
tion, as you won't be receiving any physical 
shipments. Click Continue again to reach 
the Order Confirmation page. Double- 
check that the software version (s) you want 
are selected, read the terms and conditions, 
click the user-agreement confirmation but- 
ton, and click Confirm Order. In the Your 
Order Has Been Processed screen, consider 
checking the option for receiving update 
notifications. In the Download Your 
Products Here section, click the version 
name (such as i386 with IPP) to open the 
download dialog box. If you chose the 
Fedora Core 4 RPM, continue to install the 
RPM using your preferred method. 

If you choose the Generic option, you'll 
end up with a tarball that ends with a 
.TAR.GZ extension. From a command 
prompt, change to the directory that con- 
tains the download and unpack the tarball. 
For example, you might type something 
like tar zxvf gst-fluendo-mp3*gz. Change 
to the directory that's created during 
unpacking (you'll type something like cd 
gst-fluendo*i386 to do this) and then 
check the contents of the Install file with 
your preferred text-viewing tool. If the 
instructions in the file are different from 
those we're presenting here, follow the 
instructions listed in the Install file. 

Next, type Is -/.gstreamer* to see if 
you already have a .gstreamer directory in 
your home directory. You may see more 
than one version listed, such as: 
/home/dee/, gstreamer-0. 1 0: 
registry.i386.xml 
/home/dee/. gstreamer-0. 8: 
registry-i686.xml 



Here the Rhythmbox player 

is playing an MP3 file in 

Linux via the Fluendo license 

and GStreamer plug-in. 
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Not Playing 



If you see more than one ver- 
sion, only worry about the most 
recent one (.10 in this example). If 
there's already a plug-ins subdirec- 
tory present, skip the next step. If there 
isn't one, you'll need to create one. The 
command mkdir -p -/.gstreamer-0. 10/ 
plugins will create the subdirectory. Next, 
copy the plug-in file from the directory you 
unpacked it to into the .gstreamer plug-ins 
directory. For example, you might type cp 
libgst* -/.gstreamer-0. 1 0/plugins. 

No matter which way you install the 
plug-in, you can test it by typing gst- 
inspect-0.10 flump3dec | more (keeping in 
the mind the version of gstreamer you're 
using). If the plug-in is properly installed, 
you should see such information as: 
Factory Details: 




Alburns Titles 
^| | Album 

All 1 album CD 



Long name: 

Class: 

Description: 



Author (s) 



Rank: 



Fluendo MP3 Decoder 
Audio/Decoder 
Decodes MPEG-1 Layer 
1 , 2 and 3 streams to raw 
audio frames 
Fluendo Support <sup- 
port@fluendo.com> 
primary (256) 



You should now be able to listen to 
MP3s legally in any gstreamer-based 
music player, such as Rhythmbox. 

Let The Music Play 

Until the patent that's attached to the 
MP3 format expires in 2010, Linux users in 
countries that allow software patents will 
have to continue using one or both of these 
methods to legally listen to MP3s. Recent 
discussions among Linux vendors have 
focused on letting customers play all popu- 
lar multimedia formats, suggesting that 
vendors are looking into solutions that 



make supporting various closed multimedia 
formats less cumbersome. Given that paid 
licenses are often involved in such ventures, 
unless there's another Fluendo-style license 
paid for an open-source version, it's likely 
that full multimedia support will remain rel- 
egated to illegal options for the free distribu- 
tions or purchasing commercial solutions 
that have done the necessary legwork. CPU 

by Dee- Ann LeBlanc 
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ho can forget the now- 
deceased Bob Ross, the soft- 
spoken oil painter with the big afro 
who taught us how to create our 
own "happy little worlds" on his PBS 
show, "The Joy of Painting"? Even 
though he's gone, you'll soon be 
able to become a Bob Ross appren- 
tice via a Bob Ross painting game 
that AGFRAG Entertainment Group 
is developing for the PC and Nin- 
tendo's DS and next-gen Wii con- 
sole. The game will be aimed at 
players of all ages, offering various 
activities to develop creative skills. 
And remember, there are no 
mistakes in Bob 
Ross' world, only 
"happy accidents." 
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Shavings From The Rumour Mill 



PC Churn Means 
We All Will Upgrade 



by Mike Magee 



Now I really am stuck on the horns of a 
dilemma, and that mooing I hear is sure- 
ly a sign that choosing where I want to go 
tomorrow will be a cow of a decision. I've no 
doubt you're thinking, "It's about time you 
got your comeuppance, Magee." But there is a 
distinct possibility that I may have the last 
laugh, and as everyone knows he who laughs 
last laughs longest. 

Why the bother? Well, according to Micro- 
soft we're only a few months away from the 
introduction of Vista, and I just can't figure 
out what kind of machine I will need to get 
the most out of the operating system. It's a 
taken that there will be some sort of dual-core 
chip running my operating system because by 
the end of this year it will be hardly possible to 
buy a PC without one. 

I've just interviewed the CEO of ATI, 
Dave Orton, and he is far too level-headed a 
guy to dive into hyping up operating systems, 
but even he seems excited about the graphics 
we might get when DirectX 10 and a 
Microsoft OS synch together. Let's face it: 
Mr. Orton is biased. He knows that the 
future survival of ATI's and everyone else's 
business depends on churn, or the ability that 
we have to upgrade our machines and our 
PCs every other year. 

But how do I know which version of Vista 
will be optimised for which dual-core chip? 
Microsoft, Intel, and AMD are giving pre- 
cious little clues about where I want to go 
tomorrow. I've just seen an AMD announce- 
ment that its X2 Turion machine will be 
specially optimised for Windows Vista when 
it arrives, but I do not know what that 
means. Has Microsoft so comprehensively 
written or rewritten the operating system 
that if I have a 64-bit CPU things will whizz 
around much faster than they're currently 
whizzing around on XP and a good old 32- 
bit chip? On this Microsoft — and, for that 
matter, Intel and AMD — are too silent for 
my liking. 

What sort of optimising do AMD dual- 
core chips have, and will there be a different 



optimisation for Intel dual-core Merom and 
Conroe processors? 

You will excuse my cynicism on this, but it's 
all very well having two, four, or eight cores on 
a microprocessor on the principle that more is 
better. But is more really better here? The song 
and dance that Intel made about Hyper- 
Threading is now a thing of the past. We all 
wanted to know whether application software, 
even boring application software like Office, 
would take advantage of Hyper-Threading. 
We were assured by Intel that was the case, but 
we are still not entirely certain what benefits 
Hyper-Threading bestowed on operating sys- 
tems, on application software, and on the 
other useful things we like to play with. 

We didn't notice any great performance 
boost with our last desktop machine, even 
given the fact it had a 6XX Intel chip, 1GB of 
memory, a super graphics card, and a fast hard 
drive. In some ways, tapping away as we have 
done about PCs for the last 20 years, we 
haven't noticed any big difference in our typ- 
ing speed since the days we used WordStar on 
an 8MHz zero-wait-state 286. 

Eight megahertz! 

Don't get me wrong, all this technology is 
really super-duper; I've seen and been to the 
fabs, and the sheer brainpower exhibited in 
the act of making a CPU, including the 
machinery and the tools, is staggering. But 
what's the greatest thing that's happened to 
our technological lives in the last 10 years? It's 
not increasing CPU clock speeds, and it's not 
the different iterations of Windows — it's 
broadband Internet access. 

Computer manufacturers and chipmakers 
have often likened their machines to automo- 
biles, a dangerous metaphor. There was a 
time, many years ago, when people cared 
about what spark plug made the engine tick, 
or which brake pads were used to bring your 
vehicle to a stop. These days we know that our 
automobiles are stuffed full of semiconduc- 
tors. But does anyone care who makes those 
chips, apart from the semiconductor and the 
auto manufacturers themselves? A 



>N/ 



Mike Magee is an industry veteran. 
He cut his teeth on ancient products 
like the Dragon and the Japanese 
PC platforms long before the IBM- 
PC won. He worked for a corporate 
reseller in the mid- '80s and saw the 
Compaq 386 sandwich box and 
every GUI known to humankind. 
Mike decided that the way to go was 
the Interweb around 1994 after 
editing PC mags in the late '80s and 
90s. A co founder of The Register, 
Mike started the chip-driven 
INQUIRER (www.theinquirer.net) 
in 2001. He has contacts from top 
to bottom in the business, spanning 
the entire chain, who help him 
root out interesting rumours 
and speculation. 



. . . how do I 



know which 



version of Vista 



will be optimised 



for which 



dual-core chip? 



Send rumours to "Mad Mike" Magee at Mike@cpumag.com. 
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Hot Seat 



Centrino: Intel's 
Israeli Savior 



A number of years ago, Intel realized that its 
Pentium 4M notebook architecture was 
about to hit a ceiling that no amount of market- 
ing could break through. The Pentium 4M 
mobile CPU would max out at 2.6GHz and 
carry with it high thermal and power require- 
ments. Months prior to the launch of the Pen- 
tium 4M 2.6GHz, Intel knew it had to make 
some changes in its platform in order to create 
fantastic thin-and-light notebook designs. 

The best strategic move Intel has ever made 
was taking on a team of rogue engineers from 
Israel who had designed its next-generation 
notebook technology. Believe it or not, it was 
probably one of the best moves for our entire 
industry, as well. 

Intel's team in Israel is by far one of the most 
talented and focused groups of engineers on the 
planet. Stressing platform performance over 
gigahertz, Team Israel combined a low-voltage 
processor, a flexible wireless card, and a high- 
performance motherboard chipset, and Intel 
Centrino was born. Centrino was the total pack- 
age, delivering unbeatable performance, excel- 
lent battery life, and a great wireless experience. 

Back then Voodoo and companies like it 
were telling Intel that its Pentium M chips 
had surpassed the Pentium 4 and advising 
the chipmaker to follow a similar path for the 
desktop, server, and workstation. But for 
whatever reason, Intel steadfastly continued 
creating higher-power, louder, and less effi- 
cient designs for everything but notebooks. 
As a result, Intel was effectively sending 
mixed messages; while one arm was saying, 
"clock speeds mean nothing," the rest of the 
body was saying, "clock speeds mean every- 
thing." This spelled the beginning of some 
serious trouble for Intel. 

One of the worst moves Intel made during 
this period was electing not to design its entire 
portfolio in Israel. Alternatively, one of the 
best moves Voodoo made was putting 
Pentium Ms in its desktops, even though Intel 
frowned on the practice. 

By contrast, AMD had already been cham- 
pioning performance over GHz for a long 



time, and instead of breaking its products into 
two distinct categories it focused on power 
throughout its portfolio. It took years for 
AMD to crack the mainstream perception of 
the importance of clock speeds, but in the 
long run Intel itself helped unravel this myth 
as people began to see the disparity between 
Pentium M and Pentium 4 clock speeds and 
their relationship to performance. 

Today AMD continues to eat away market 
share based on the momentum that it has 
gained over the years. One could say that 
AMD managed to legitimize itself to the 
mainstream with the help from its loyal cus- 
tomers. AMD has won the battle that it 
always wanted to win; it wanted to crack into 
Dell and other OEMs who are currently 
Intel-exclusive. There will certainly be more 
surprise announcements this year — no doubt 
in my mind. 

Intel, of course, now realizes the impor- 
tance of its Israeli design team. If not for 
Centrino, Intel would be in a much worse, 
very dire position. Intel is now focusing 
resources on that team and repositioning 
much of its R&D to Israel. Team Israel is 
essentially carrying Intel on its collective back 
and is more than up to the task. 

I recently had a chance to test Intel's next- 
generation Conroe CPU in our labs, and I 
must tell you I'm very impressed with it. You 
can't argue with the benchmarks; this thing is 
very damned fast. Intel's platform perfor- 
mance is absolutely stellar, and it puts the 
company back on the rails and back in compe- 
tition with AMD. 

This year Intel will release new notebook, 
workstation, and server processors with 64-bit, 
dual-core technology. It will also launch 
Conroe for the desktop, and I can report with- 
out hesitation that it's everything Intel claims 
it is — I just hope the company can produce 
enough of them to satisfy demand. 

Is Intel's comeback going to kill AMD? 
No, but the company is certainly regrouping 
to go back to war, and this time it isn't armed 
with squirt guns. A 



Guest Column 
by Rahul Sood 




Rahul Sood's love for computers 

started at the young age of 11. 

Much to the shock and dismay of 

his parents, he ripped apart his 

brand-new Apple He and painted 

it red before turning it on. His 

parents dreams of having a doctor 

for a son were shattered when 

college drop-out Rahul founded 

what is now one of the most 

respected high-end computer 

companies in the world, 

Voodoo Computers. 



... it was 

probably 

one of the 

best moves 

for our entire 

industry . . . 



Send comments to Rahul@cpumag.com. 
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What's Cookinq 



Technically 




An Interview With Chris Crawford, 
Author & Gaming Pioneer 

Chris Crawford created and sold his first computer game in 
1978. He followed that up with 13 more, including several 
innovative titles and bestsellers such as Excalibur and Balance of 
Power. (A new version of Balance of Power was issued in 1 990, and 
Crawford says he's planning a third, heavily updated version for 
release sometime in the next few years.) Along the way, Crawford 
has developed games for Atari, published seven books, and helped 
found The Game Developers Conference. He is now working on 
authoring tools for an online interactive storytelling project called 
Storytron ( www.storytron.com) . 

by Barry Brenesal 




CPU: Your games emphasized character 
interaction, in comparison with many other 
titles released then or since. Frequently, 
players only got what they wanted by mak- 
ing deals, and there were always trade-offs 
in how others viewed you. A good example 
of this was Excalibur. 

Crawford: Excalibur was certainly one 
of the most ambitious game designs 
attempted during that period. By the stan- 
dards of the day, it was a real leap into the 
wild blue. Conquering England happened 
automatically if you had the full support of 
all the knights. But the real challenge was 
keeping their support because everything 
was designed for them to be a fractious lot 
who would cluster and group and take 
sides. They'd walk away from you if they 
didn't like the promotions you gave out. 

CPU: Why do so few games let players 
play in this open-ended, value system- 
derived fashion? 

Crawford: I have read a study that the 
rate of autism in children born in the 
Silicon Valley area is unusually high. The 



speculation is that, basically, technical peo- 
ple are all slightly autistic, and when you 
concentrate them, they start breeding 
among themselves, which gives you more 
autism in the population level. I think 
there's some truth to that in a very vague, 
almost metaphorical sense. Certainly game 
programmers are not very sociable people, 
and games seem to attract the least social of 
males. So what you end up with are games 
that just aren't about people, about social 
interactions. They're about objects. When 
they do put people in the games, they're 
completely mechanical. They reflect the 
world view that sees human beings as simple 
machines. And that's really the theme I've 
been hammering away at for decades. It's 
also one reason why women seem to be less 
interested in games because they're more 
interested in social interaction than men. 

CPU: Some research would have us 
believe that men and women play games 
in roughly equal numbers. Are there fewer 
women playing games than men? 

Crawford: Oh, yes. What happens is 
that the game industry does a study and 



basically they fudge the results to get what 
they want, to make it look as if normal, 
everyday people play games just as much 
as kids do. The way I caricature it is as a 
television commercial that game publish- 
ers would love to do if they could: 'Hello, 
I'm Sister Mary Magdalene. After a long 
day of glorifying God through good 
works, I like to kick back and blast some 
monsters. I hold the high score for my 
convent!' This is nonsense. 

There are millions of adults that play 
games, but they play crossword puzzles. 
My wife likes to play Sudoku, but that 
doesn't make her a 'gamer.' Or if it does, 
then the definition of gamer becomes so 
broad as to be useless. If you want to sit 
down and ask the real question, 'How 
many people play the kinds of games that 
are mainstream to the games community?' 
it's mainly millions of male teenagers. For 
a target market, the game publishers know 
exactly who they're aiming for; they don't 
have commercials on 'Meet The Press.' 
They put their commercials for games on 
Saturday morning cartoon shows. These 
are very consistent with the kind of enter- 
tainment that the target market enjoys. 



What's Coo king . . . Technica lly Speaking 



CPU: Are there any games within the 
mainstream genres — role playing, strategy 
titles, etc. — that buck the conformist trend? 

Crawford: I'd have to say that the reverse 
is true. That is, we had a much greater vari- 
ety of games in the 80s than we have today, 
and I've seen a steady decline over time in 
their heterogeneity. Not just at the com- 
mercial level, either, but also at the level of 
what are called indie games — that is, games 
that are done by people who are just trying 
to build a game for love, not money. It's 
actually quite surprising to me. Part of the 
problem here is that a lot of people don't 
remember what the games were like in the 
80s. The indies are simply doing stuff based 
on what they've seen out there, and the 
commercial world is so homogeneous that 
they have nothing to inspire them beyond 
that. We are certainly not seeing the type of 
design in which somebody goes off into the 
wild blue yonder and does something com- 
pletely different. 

The peak of innovation was from about 
'83 to '89. There were a lot of screwball 
ideas back then, and a lot of them stank. 
Which is fine because it's all part of the 
whole creative process: You go out and take 
chances and you fail most of the time. But 



[SimCity, The Sims] has an artistic sensibil- 
ity. He wants to produce games that are 
great toys to play with, so he creates these 
wonderfully complex systems that you can 
play all day long. But they're not motivated 
by some particularly designed goal. 

CPU: In your 1984 book, The Art of 
Computer Game Design: Reflections of a 
Master Game Designer,' you wrote, 'Thus, 
technological immaturity, the weakness of 
current 8-bit, 64K, 1MHz systems ... is a 
crippling limitation. Yet . . . artistic imma- 
turity is an even more crippling limitation.' 

Crawford: That turned out to be right. 

CPU: Is the artistic immaturity part of the 
male-dominated game programmers' com- 
munity constantly feeding off itself, or is it 
brought in from the outside, as the industry 
turned game design into a machine? 

Crawford: Good question. Certainly, in 
the very early days, there were designers 
who had pretty highfalutin ambitions. 
There were people out there like Dan 
Bunten [M.U.L.E., Cartels & Cutthroats, 
and Global Conquest] trying to use the 
medium for some kind of interesting result. 



a tree. The player is allowed to make 
decisions at various branches. This 
approach just doesn't work. It has been 
tried hundreds, if not thousands, of 
times, and the problem is you simply 
cannot build a tree that's big enough to 
be interesting. The narrative game is an 
attempt to graft a narrative onto a game. 
Typically, the narrative aspect ends up 
being a digression. It's supposed to pro- 
vide some back story or dramatic context, 
but in practice there's never any true uni- 
fication between the two parts. The nar- 
rative remains bolted onto everything 
else. Origin Systems' Wing Commander 
series was among the first to do this. 
What made that successful was the huge 
budget they put into the graphics; they 
were buying market share with each suc- 
cessive title. They in effect forced other 
game companies to enter bidding wars. 
But the economics didn't work, and they 
actually lost money on every one of these 
games when it was new. It was only in 
the expansion packs that they were able 
to turn a profit. Narrative wasn't among 
its virtues. 

CPU: How does Storytronics differ from 
those two approaches? 



That is, we had a much greater variety of games in the '80s 

than we have today. ... — Chris Crawford 



in addition to the successes, there were 
some very impressive failures back then. 
Whereas what I'm seeing nowadays, even at 
the indie level, is just very derivative. 

I wouldn't say that we're seeing a decline 
in quality. There's a lot of artistry in the 
quality of the graphics, the animation, and 
that's gone way up over time. But when 
you create art, you set out an idea that you 
want to communicate. Then you design in 
your medium to communicate that idea. 
That never ever happens in the game busi- 
ness. The great majority of designs are 
simply: Let's take last year's game and do it 
one better. Nobody is going back to basics 
and asking, 'How can we design a game 
that presents the player with interactions 
that illustrate a given idea?' Will Wright 



The problem was that the medium back 
then was so difficult to use, therefore these 
people didn't really stand out. By 1985, 
though, the industry had established itself so 
firmly that it was increasingly hard to 
attempt original designs. By 1990, originali- 
ty had been shut out. 

CPU: At your Web site ( www. story 
tron.com ) you discuss three main ap- 
proaches to storytelling technology. 

Crawford: Well, the branching narra- 
tive is a story that is basically defined as 



Crawford: In Storytronics the story is the 
game. It is more open-ended and based on 
character interaction. There is no plot. 

CPU: Are the characters in these environ- 
ments code-controlled or human? 

Crawford: They're controlled by algo- 
rithms. All the mechanical algorithms I 
program. The dramatic algorithms are con- 
trolled by an artist we call the story-builder. 
Our idea is to build a whole development 
environment and recruit lots of story- 
builders to build lots of storyworlds. CPU 



QNtlNE 



Subscribers can read bonus content with Chris Crawford at 

NAAAAA/.cpumag.conn/cpujulOe/craNA^orcl 
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What's Cooking 



Under Development 

A Peek At What's Brewing In The Laboratory 



by Kristina Spencer 



Jeepers Creepers, Hi-Tech Peepers 




Relax, these prototype switchable focus glasses developed at the University of Arizona in 
Tucson will be available in a more attractive design when they reach commercialization 
in a few years. (Photo courtesy of Lori Stiles, University of Arizona) 



Presbyopia. No, it's not the latest won- 
der drug advertised incessantly during 
televised sporting events; it's the common 
age-related condition of being able to see far- 
off objects in focus while those right in front 
of your face look like a scene from Van 
Gogh's "Starry Night." Even if you're cur- 
rently among the unbespectacled, the fact 
that a reported 95% of those over the age of 
45 have some degree of presbyopia means 
you have an excellent chance of joining the 
40 million Americans who reportedly wear 
bifocals to correct this vision loss. 

If you're not keen on wearing your grand- 
father's eyeglasses and experiencing the 
eyestrain and head-bobbing that often 
accompany them, you are in luck. Research- 
ers at Arizona State University have devel- 
oped prototype "smart glasses" that change 
their focus when a wearer flips the switch on 
a small attached battery pack, instantly pro- 
viding corrected vision without having to 
look through the lines. 

Each lens has two flat panes of glass with a 
5 micron-thick layer of liquid crystal between 
them. When transparent electrodes attached 
to one of the glass layers apply electricity, the 



liquid crystal shifts, changing the way 
light moves through it and bringing 
objects up close into clear focus. Flip the 
switch again, and the glass becomes trans- 
parent, allowing the wearer to see things 
at a distance. 

The prototype goggles are bulky and 
not exactly the height of fashion, but 
Nasser Peyghambarian, professor and lead 
researcher on the project, believes that 
within two to three years, attractive 
designer specs with dynamic lenses will be 
available at $200 to $500 a pair. 

The next step in the project is replac- 
ing the manual switch with a system that 
can monitor where the wearer's eyes are 
focusing and automatically adjust the 
glasses to the correct prescription. The 
technology behind this next generation of 
the dynamic glasses is "based on a range- 
finding mechanism, similar to the way 
auto-focus cameras operate," explains 
Peyghambarian. "Infrared light is sent 
from the glass to the object, and the 
return signal determines the distance of 
the object to the lens and would allow 
adjusting to the right focus." A 



Hardworking Viruses 
Construct Batteries 

Human and computer viruses often get 
a bad rap. From the common cold to 
those that email themselves to everyone in 
your address book and wipe out your hard 
drive, viruses are generally nuisances (or 
worse) you try to avoid. MIT scientists, 
though, have found a use for one strain. 

A research team that professors Angela 
Belcher, Paula Hammond, and Yet-Ming 
Chaing are leading has genetically engi- 
neered Ml 3 viruses to organize themselves 
into tiny nanowire structures that form the 
positive electrode in functional ultra-thin 
lithium-ion batteries. To assemble the elec- 
trodes, they first altered the virus' DNA so 
that their protein coats would bind to mole- 
cules of cobalt oxide and gold. Next, they 
dipped a polymer electrolyte into a solution 
containing the viruses that coated the poly- 
mer uniformly. Finally, they dipped the 
virus-laden polymer in a solution containing 
the cobalt oxide and gold. The viruses col- 
lected and assembled the molecules into 
positively charged thin wires, 6nm in diam- 
eter and 880nm long (each virus' length). 

Paired with a conventional negative elec- 
trode, the virus-assembled anode created a 
battery that not only was very thin but also 
energy dense, due to the high-specific 
capacities of the metals. "The nanoscale 
materials we've made supply two to three 
times the electrical energy for their mass or 
volume compared to previous materials," 
the team reported in an MIT press release. 

Because the altered virus can reproduce 
quickly and the assembly process can take 
place at normal temps and pressures, the 
technology holds great promise for low-cost 
manufacturing of high-capacity, ultra-small 
batteries that could power anything from 
cell phones to tiny robots. Chiang thinks in 
a few years small batteries ranging in size 
from a grain of rice to hearing aid-sized bat- 
teries could be made for specific apps using 
this process. The researchers hope to make 
viruses that create the negative electrode as 
well, leading to self-assembled batteries. A 
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Authentication At The Click Of A Mouse 



See My Password 






5 tlM:>D 




We all know the rules 
for creating a secure 
password: It should be seem- 
ingly random; have a blend of 
letters, numbers, and cases; be 
changed frequently; and not 
used more than once. But 
human nature and memory 
being what they are, we break 
the rules all the time by creat- 
ing passwords that we can 
remember easily, reusing them 
on different accounts, and 
sometimes even writing them 



down. This so-called "pass- 
word problem" is what makes 
your sysadmin so cranky. 

As one possible solution, a 
team of researchers that Jean- 
Camille Birget, professor of 
computer science at Rutgers 
University-Camden, is leading 
has developed a graphical 
password system that replaces 
the traditional login screen 
with an image. Rather than 
type a password, users authen- 
ticate via a series of five or 



more mouse clicks at user- 
selected "click points." 

The image is mapped to an 
underlying system of three 
grids that allow the user to 
click within a confined range 
around the original point 
rather than demanding unre- 
alistic pixel-level precision. A 
user can choose any image, as 
long as it is complex enough 
to contain a large number of 
possible click points so that 
the system is secure. 

The team has also designed 
a system to keep a user's pass- 
word safe from "shoulder 
surfing." A user chooses 10 
icons that are scrambled with 
200 others. She then picks 
shapes that use her chosen 
icons at the corners and click 
inside the shapes. Because she 
never clicks directly on her 
chosen icon, anyone watching 
would be unable to detect 
a pattern. 



Where Laser Meets Silicon 



When it comes to mak- 
ing transistors, the 
name of the game is smaller, 
faster, and more efficient. To 
that end, a three-year Euro- 
pean research study group 
called the FLASH project has 
developed a 70nm CMOS 
manufacturing process that 
promises to do all three. 

The process, known as ELA 
(excimer laser annealing), uses 
a laser (instead of lamp-based 
systems now used) to heat sili- 
con above its melting point in 
nanoseconds. When dopant 
atoms are added to the melted 
silicon, they diffuse through it 
evenly, stopping precisely at the 
melt depth. This level of con- 
trol in the process allows for 
the creation of more efficient 
transistors that require less 
energy to run. 



"The main advantages of 
using ELA are represented by 
the possibility of achieving 
ultra-shallow junctions whose 
depth is fixed by the laser flu- 
ence — extremely abrupt and 
with huge electrical activation. 
These peculiarities cannot be 
obtained at this level with con- 
ventional thermal treatments," 
says Dr. Vittorio Privitera, 
CNR-IMM senior researcher 
and FLASH coordinator. 

The team also successfully 
used mirrors to protect parts of 
the CMOS device that contact 
with the laser could have dam- 
aged. The team also developed 
2D software that simulated the 
laser's effects to demonstrate 
that the silicon was only altered 
in very precise, controlled ways. 

Although the project con- 
cluded in December 2005, 



there's still work to do before 
chips can be mass produced via 
ELA. Privitera and the team 
continue work on the proto- 
type and are awaiting approval 
of two patents on the materials 
and process. Privitera is pleased 
with the project's results and is 
optimistic that the project can 
overcome any remaining tech- 
nical hurdles. 



The question is will users 
be willing to make the leap 
from tried-and-true typing to 
point-and-click authentica- 
tion? Birget hopes so, but he 
isn't entirely certain. One 
potential drawback of living in 
a fast-paced technical world is 
that graphical passwords take 
slightly longer to enter. Birget 
says, "People are unfamiliar, 
and hence less skillful, with 
graphical password systems, 
and it remains a question how 
skillful people will become 
after long-term usage." 

Birget plans to begin work 
soon on readying the graphi- 
cal password system for the 
commerical market by devel- 
oping a commercial-quality 
implementation. From a tech- 
nical point of view, he thinks 
a product could be ready 
within six months, although 
getting it to market will take 
additional time. A 



"The FLASH project [went] 
in three years from a pure feasi- 
bility study to device integra- 
tion, fabrication of device wafers 
with 90% yield, and working 
packaged transistors. A period 
of five years, with funded 
research in excellence centers on 
these topics, might be a suffi- 
cient time to achieve mass pro- 
duction of CMOS," he says. A 
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Q A RickRashid 



Rick Rashid's official title 
is senior vice president of 
Microsoft Research, but 
he's essentially an ambas- 
sador for Microsoft. As 
senior vice president of Microsoft 
Research, he is responsible for manag- 
ing the company's research efforts and 
collaborating with partner companies 
and universities. Rashid joined Micro- 
soft in 1991 and has served as head of 
research since 1994. Before taking on 
his research management role, Rashid 
was an accomplished researcher in his 
own right: He was a computer science 
professor at Carnegie Mellon Univer- 
sity and published dozens of papers on 
computer vision, programming lan- 
guages for distributed processing, 
operating systems, and a variety of 
other topics. 

Today Rashid is in charge of an orga- 
nization with more than 700 research- 
ers working on 55 research topics. The 
research group includes major facilities 
in Redmond, Wash.; Beijing; Cam- 
bridge, England; Bangalore, India; and 
Mountain View, Calif. The areas 
of study include speech recognition, 
information retrieval, user interface 
research, programming tools and meth- 
odologies, operating systems and net- 
working, graphics, natural language 
processing, machine learning, and 
mathematical sciences. 

Some folks are saying that the 
focus of innovation in computing 
is moving beyond the PC. 

I don't think that's true. There 
1 1 I is a different way of saying that. 
There was a time when almost all of tech- 
nology was the PC. What has happened 
is that computing is coming to permeate 
almost everything. How many devices do 
you have that don't compute? Your car 
increasingly has computation through 
navigation and the control systems in the 
car. Basically you can't fix a car anymore 



without doing computer diagnostics. We 
are getting software from so many differ- 
ent kinds of devices. I don't think the PC 
has been lessened; I think the ecosystem 
has expanded. It's no longer just focused 
on the PC. The value of the PC is that all 
these devices tie back to the computer. 

As Microsoft's research labs grow 
and all of the other newer corpo- 
rate labs grow, does that make up for 
the shortfalls in federal funding for 
basic research? 

We will see how things go. 
1 1 I President Bush in the State of 
the Union address announced a new 
initiative for funding basic science. He 
talked about doubling the budget of 
the National Science Foundation, the 
National Institute of Standards and 
Technology, and Department of 
Energy over 10 years. A lot has to hap- 
pen in terms of actual appropriations. 
This is just a proposal at this point; it is 
not legislation. But if that happens, I 
think that will go a long way to put us 
back on the track we were on. 

There is a lot of open-source 
research going on these days. 
How do you compete with that? 

People in the academic com- 
l munity always try to leverage 
each other. We publish a lot of litera- 
ture. We share our research with other 
researchers. We are certainly part of 
that process. Just in Redmond alone 
this summer we will have more than 
200 Ph.D. interns. The United States 
only produces about 1,000 Ph.D.s a 
year in computer science. We bring a 
large fraction of that in. We do a lot of 
work with universities and publish joint 
research. We share the ideas. We are 
very open in the way we work. 

If you think of the money spent 
for research as finite, how do 





you decide which areas to allocate the 
most money? 

I don't even go to that middle 
1 1 I process. We don't do that. 
The way we decide on research we are 
doing is to decide on the people we 
hire. The people decide the research. 
We try to hire the best people we can. 
We don't have budgets for the research 
process. We hire good people. We 
expect them to take personal responsi- 
bility and do good research. 

You have poured a lot of energy 
into portable things over years. 

It's certainly true that our 
II I research has been used. A lot 
of things you think of as Microsoft 
today came out of Microsoft Research. 
All the original graphics came from 
the research team. The digital media 
team came out of research. The Tablet 
PC came out of research. That's part of 
technology transfer. 

Subscribers can go to www.cpumag.com 
/cpujul06/rashid for bonus content. 
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